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APPENDIX F-2: QC FIELD TESTS AND LOGS 



APPENDIX F-2.1: EARTHWORK AND CONCRETE 



ROCKY FLATS MATERIALS SUMMARY FOR THE 
PRESENT LANDFILL 

Rock Flats/Field and Lab TestingKO Summary of Soils Data Sheet. 

CUSHION SOIL TESTING: 
Cushion soil samples taken off site had Atterbergs limits, grain size, standard 
Proctor density, and moisture content tests conducted on them in an off site 
laboratory. In place cushion was subject to sand cone testing, and nuclear density 
gauge testing. 

PF-1 to IO: Cushion soil tested from Centennial’s pit fine pile at random 
locations taken for lab testing. Listed as Cushion Soil Stockpile on 
aerial photos of Centennial pit. 

CLP-1 to3: Atterberg limits, standard Proctor density, and grain size analysis 
testing on 6” cushion soils. See the Soils Test Location Map for 
sample locations. 

CUP-I to3: Atterberg grain, proctors, and grain size analysis testing on lo” 
cushion soils. See the Soils Test Location Map for sample 
locations. 

0 Sand Cones: 

Field Density 
Test Logs: 

CLS-1 to 1 1 were run on 6” cushion, CUS-1 to 1 1 were run on 10” 
cushion, and TFCS- 1 and 2 were run on the 6” and 10” test fills 
respectively. See Paragons “Soils Test Location Map” for sample 
locations, or the “Field Density Test Log” for northings, eastings, 
and elevations. 

CL-1 to 209 were nuclear density tests run on the 6” cushion, and 
CU-1 to 220 were nuclear density tests run on the 10” cushion. 
Other nuclear density testing was conducted on the anchor trench 
(AT-1 to 22), backfill around the seep capture system (AEB-1 to 
9, the northern and southern GIWS lines (GWN-1 & 2, and 
GWS-1 & 2), and in the north and south culverts (CPS-1 & 2). See 
Paragons “Soils Test Location Map” for sample locations, or the 
“Field Density Test Log” for northings, eastings, and elevations. 

Moisture Contents: Moistures were taken from various locations from the CL and CU 
nuclear density test locations to verify accuracy of the gauge for 
reading moistures. For this information see the Rocky FlatsField 
and Lab Testing/CO Summary of Soils Data Sheet. 



24-INCH FINAL SOIL COVER LAYER TESTING: All 24-inch final soil cover 
layer soil samples had Atterberg limits testing, and grain size testing performed on 
them. Standard Proctor density tests were not performed as more than 30% of the 
material was greater than 3/4” thus making the material unsuitable for standard 
Proctor density testing. 

280 Dirt Pile Sample Location Map 

A1 toA10: 24-inch final soil layer soil sampled from the 280 Pile before the 
start of construction. See 280 Dirt Pile Sample Location Map. 

Centennial Aggregate Pit Sample Location Map 

APRl & APR2: Samples pulled from Centennial to verify that their pit run was in 
fact Rocky Flats Alluvium and therefore suitable for 24-inch final 
soil cover layer. See Centennial Aggregate Pit Sample Location 
Map. 

Shooting Range Berm Sample Location Map 

BAE-1 & BAW-1: 24-inch final soil cover layer soil samples collected from the east 
and west berms around the old guard shooting range. See Shooting 
Range Berm Sample Location Map. 

371 Dirt Pile Sample Location Map 

371 DP-A1 & A2: 24-inch final soil cover layer soil samples collected from the 
demolished 37 1 building area. See 37 1 Dirt Pile Sample Location 
Map. 

Present Landfill Sample Location Map 

AV1 to AV4: Samples taken from perimeter channel to verify that the fill being 
used was Rocky Flats Alluvium and therefore suitable for the 24- 
inch final soil cover layer. See Present Landfill Sample Location 
Map. 

AC2-1 24-inch final soil cover layer soil sample takenfrom the 2” cover 
on the cap. See Present Landfill Sample Location Map. 

AC22-1 to AC22-6: 24-inch final soil cover layer soil samples taken from the 22” cover 
on the cap. See Present Landfill Sample Location Map. 



a Present Landfill Bulk Gradation Sample Locations Map 

AM2-1 to 3: Bulk 24-inch final soil cover layer sample taken from to 2” Cover 
on the cap of the Present Landfill. See Present Landfill Bulk 
Gradation Sample Locations Map. 

AM-22-1 to 12: Bulk 24-inch final soil cover layer samples taken from the 22” 
Cover on the cap of the Present Landfill. See Present Landfill 
Bulk Gradation Sample Locations Map. 

Centennial Site Locations for 24-inch Final Soil Cover Layer Bulk Gradations 

AMV-1 & 2: Bulk 24-inch final soil cover layer samples taken from Centennial 
to verify that the materials brought on site for use as 24-inch final 
soil cover layer soil matched with the sieves run on Present 
Landfill cap. See Present Landfill Bulk Gradation Sample 
Locations Map. 

AMC-1 & 2: Bulk 24-inch final soil cover layer samples taken from Centennial 
to verify that the materials brought on site for use as 2” cover 
matched up wit the sieves run on the Present Landfill cap 

ROCK LAYER TESTING: 
All Rock Layer samples had grain size and uniaxial compressive strength tests 
performed on them. See the Rock Layer Sample Location Map for sample 
locations. 
Rock layer Sample Location Map 

0 

RL-1 to 7 
Gradations: 

All Rock Layer samples were taken at the Centennial Pit. See 
Rock Layer Sample Location Map. 

RL-1 to 7 UCS: Uniaxial Compressive Strength Results for Coarse Rock. See 
Rock Layer Sample Location Map. 

GRAVELS: 
Gravels were subject to off-site laboratory testing for grain size analysis only. 

GVG-1 & GV-1: Gravel installed in the gas vent trenches. For Locations see 
Paragons gas vent pipe as-built drawing. 

PGD-1: Gravel installed as bedding material for the culverts. The sample 
was collected from the northeastern liner lay down yard. 

RIP RAP: 
Rip Rap was subject to gradation testing utilizing ASTM D-5519 Method B. 



CONCRETE: 
Concrete was tested for air content, slump and uniaxial compressive strength. 

svs-1 to 5: Concrete sampled on base of seep capture system aeration 
structure on 4/8/05. 

RF4/16 A to E: Concrete sampled on side walls of seep capture system aeration 
structure on 4/ 1 6/05. 

RF4120 A to F: Concrete sampled on the steps of seep capture system aeration 
structure on 4/20/05. 

RF4l22 A to F: Concrete sampled on the eastern wall of seep capture system 
aeration structure on 4/22/05. 
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TA 6 E l  

1 
I. -. .I- Bulk AM 22-01 0-22" -. .. -. -. -- 60 41 14 

Bulk AM 22-02 0-22" .. -I .- I- -- 46 32 12 
.- -- .- -- 48 33 11 Bulk AM 22-03 0-22" -- 

Bulk AM 22-04 0-22" .I I. .. -I -- 68 49 15 
Bulk AM 22-05 0-22" .- .I -. I. -. 55 38 1 1  
Bulk AM 22-06 0-22" .. -. -. -. .. 62 42 13 

1 1  Bulk AM 22-07 0-22" GW-GC .- 42 18 24 50 34 
Bulk AM 22-08 0-22" GW-GC .. 41 18 23-- 51 32 l l  
Bulk AM 22-09 0-22" GW-GC .. 40 17 23 52 37 12 
Bulk AM 22-10 0-22" GP-GC 10.6 40 18 22 47 33 IO 
Bulk AM 22-1 1 0-22" GC 10.1 46 17 29 58 41 13 
Bulk AM 22-12 0-22" GC 10.8 . 42 16 26 67 38 15 

*- .. -. -- 100 24 2 Bulk PDG-1 -I .. 

e- .. -- .- 52 33 9 Bulk AMV-I -. .- 
.. e.. .. .- .I 54 36 14 Bulk AMV-2 .. 

Bulk AMCZ-1 .- sc 40 22 18 78 71 22 
Bulk AMC2-2 -. sc 40 28 12 50 22 8 

..) .- -.) 

.I -. .I 

.- -I .- 
-- -- I- 

.- .. I. 

.I .. .I- 

~- ~~- 

I- -- -- 
-I -. .I 

.- .. .I 

-I -. -. 

ROCKY FLATUFIELD and LAB TESTINGICO 
SUMMARY OF SOIL DATA 

II I I I I I i i i i i II 

NOTES: LL = LIQUID LIMIT T = TRIAXIAL TEST 
PL = PLASTIC LIMIT 
pr = PLASTIC NDEX . C = CONSOLIDATION TEST 
SL = SHFUNKAGE LIMIT 

U = UNCONFMED COMPRESSION TEST 

DS = DIRECT SHEAR TEST 
PERM = PERMEABILITY 

* ASTM D4718 



CUSHION SOIL TESTING 
Cushion soil samples taken off site had Atterbergs limits, grain size, standard 
Proctor density, and moisture content tests conducted on them in an off site 
laboratory. In place cushion was subject to sand cone testing, and nuclear density 
gauge testing. 
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July44 043-2246.00 PARTICLE SIZE DISTRIBUTION & ATTERBERG LIMITS 
ASTM D421, D422, D4318 

PROJECT NAME: Rocky FlatdField & Lab TestindCO 

. .  
gravel I 

I I  Particle size in millimeters 

Finc I Sill or Clay C0anC Ftnc Cornr hkdium 

FINES GRAVEL SAND COBBLES I 
Panicle Sizc Panicle Size 

x 
I 

DESCRlPTI0N:IYellowish brown ( I O  YR 5/8) clayey sand wiih 1 

n in 20 xi 40 sn M) 70 80 sn 100 11n 

LIQUID LIMITILI.) 

AlTERBERG LIMITS 
M. LL PL P I  spc 

16.1 39 19 20 

REVIEW 

Colder Associates Inc. 



MOISTURE I DRY DENSITY CURVE 
D 698 METHOD A 

MAXlMUM DRY DENSITY (pcf) I 15.8 I Corrected Maximum Dry Density (pcf) 120.6 
O P T I M U M  M O I S T U R E  (%) 12.7 I Corrected Optimum Moisture (%) 10.7 

SAMPLE ID 
SAMPLE TYPE 

SAMPLE DEPTH 

USCS 

Rocky FlatdField & Lab Testing/CO 
043-1246.0001 

L L I  39 I 

MC I 16.1% I 

REVIEW 

Golder Associates 



luly-04 043-2246.000 
PARTICLE SIZE DISTRIBUTION & ATTERBERG LIMITS 

ASTM D421, D422, D4318 

PROJECT NAME 

TYPE: BULK 

Rocky FladdField & Lab TestinglCO 
SAMPLE ID: PF-2 Depth(fi): - 

I 
I Silt a Clay COWSC Fine C o r m  Medium Finc 

FINES GRAVEL SAND COBBLES I 
Panicle Sire Panicle Sire 

IJ 10 20 30 40 SO M 70 KO YO IO 110 

LIQUID LIhlIT(LL) 

AlTERBERG LIMITS 

M. LL PL PI spc 
10.3 43 19 24 

UESCRIPI'ION: Yellowish brown ( I O  YK 9 8 )  clayey sand I 
USCS: sc I I 

Colder Associates Inc. 

REVIEW' 
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MOISTURE / DRY DENSITY CURVE 
D 698 METHOD A 

i :  
3 I x \ \  I ZERO AIRIVOIDS CURVE& 

I \ \ \  

I I I I I I 

0% 5% IO% 15% 20% 25% 30% 
MOISTURE CONTENT Yo 

35% 

SAMPLE ID 
SAMPLE TYPE 

SAMPLE DEPTH 

USCS 

Rocky Flats/Field & Lab Testing/CO 
043-2246.0001 

PI 

REVIEW 

Golder Associates 



July-04 043-2246. 
PARTICLE SIZE DISTRIBUTION & ATTERBERC LIMITS 

ASTM D421, D422, D4318 

PROJECT NAME: 

TYPE BULK 

Rocky FlatdField & Lab Testing/CO 
SAMPLE ID: PF-3 Dqth(A): - 

I 

COBBLES 

100 

90 

80 

% 70 

60 
a 

50 
S 

i 

g 

40 

30 

20 

10 

0 

Fine I Sill or Clay C O S S C  Finc C a m  MdNm 

GRAVEL 

IO00 I00 

DESCRIPTION: 

USCS: 

IO I 

Yellowish brown (IO YR 5 / 8 )  clayey sand with 
gravel 

sc I 

0. I 0.01 0.00 I 

PLASTICITY CHART 

o in 20 30 40 50 60 70 80 90 IIY) 110 

LIQUID LIMIT (LL) 

AlTERBERG LIMITS ' 

LL PL PI spc 

I 18.1 I 43 I 18 ' I 25 I - 

REVIEW 

Golder Associates Inc. 
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SAMPLE TYPE 
SAMPLE DEPTII 

MOISTURE / DRY DENSITY CURVE 
D 698 METHOD A 

BULK 

75 1 
0% 5% 10% 15% 20% 25% 30% 

MOISTURE CONTENT % 

DESCRIPTION 

MAXIMUM DRY DENSITY (pco 115.5 I Corrected Maximum Dry Density(pcf) 121.0 
OPTIMUM MOISTURE (%) 13.2 I Corrected Optimum Moisture (%) 10.9 

Yellowish brown (10 YR 518) clayey sand with gravel 

SAMPLE ID1 PF-3 I 

USCS sc ] 

Rocky FlatslField & Lab TestingICO 
013-2246.0001 

PI 

TECHI-TT 

REVIEW 

Golder Associates 
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DESCRIPTION: 

USCS: 

luly-04 043-2246.0 
PARTICLE SIZE DISTFUBUTION & ATTERBERG LIMITS 

ASTM D4t l .  D422, D4318 

PROJECTNAME: 

TYPE: BULK 

Rocky F l a t f i e l d  & Lab Testing/CO 
SAMPLE I D  PF-4 D~th( f t ) :  - 

100 

90 

80 

% 70 

p 6 0  
a 

50 
s 
I 

40 

30 

20 

10 

0 

Yellowish brown ( IOYR 5/8) clayey sand 1 
sc I 

1 0. I 0.01 0.001 1000 IO0 IO 
Particle size in millimeters 

Fiw I Sill or Cby 

GRAVEL I SAND FINES 

COlISC Fine Cosrrr Mcdiurn 

COBBLES 

Panicle Size Panicle Size 

PLASTICITY CHART 
M 

so - - 
0- 
x 40 

E 
t: 30 - u + 10 
4 211 
2 E .  

I I) 

0 
o IO 20 10 40 so 60 70 RO YO IM) 1 1 0  

LIQUID LIMIT (LL)  

AlTERBERG LIMITS 

LL PL PI s p c  

I 17.4 I 3s I 16 I 19 I 

Golder Associates Inc. 



MOISTURE / DRY DENSITY CURVE 
D698 METHODA 

145 

I40 

I35 

I30 

125 

95 

90 

85 

80 I I I I I I I I 
- .  

0% 5% I 0% 15% 20% 25% 30% 35% 
MOISTURE CONTENT % 

MAXlMUM DRY DENSITY (pcf) 1 17.6 I Corrected Maximum Dry Densiry (pcf) I2219 
OFTIMUM MOISTURE (%) 12.9 1 Comcred Optimum Moisture (%) 10.6 

SAMPLE ID 
SAMPLE TYPE 

SAMPLE DEPTH 

DESCRlPTlONlYellowish brown (IOYR 5/8)  clnyeysand I 
1 

USCS sc I 

Rocky FlatdField & Lab TestingKO 
043-2246.0001 

MC 1.2% 

DATE 1-20-04 
REVIEW TEcHE 

Golder Associates 
~~ 



043-2246.1 uly-04 

PARTICLE SIZE DISTRIBUTION & ATTERBERG LIMITS 
ASTM D421, D422. D4318 

PROJECT NAME 
SAMPLE I D  PF-5 Depth ( ft): 
TYPE: BULK 

Rocky Flatfield & Lab TestinglCO 

FiW I Slh 0, Clay C02KC Finc Coanc Mdl"ltl 

I00 

90 

80 

% 70 

p 6 0  
a 

50 
s 
I 

40 

g 
30 

20 

I O  

0 

UESCKIPI'ION: Yellowish brown (IO YR 9 8 )  

I-) %Fi- 

0.035 I 24.4 
0.022 I 22.2 1 
0.013 Fina mi 0.0090 Sill orClay 1 28.84 1 
0.0065 
0.0032 
0.0014 

USCS: sc 1 I 

PLASTICITY CHART 

0 10 20 30 40 SO 60 70 80 90 IM) 110 

LIQUID LIMIT (LL) 

ATTERBERG LIMITS 

M. LL PL PI spc 
12.8 I 37 i 19 1 I8 I 

TECH- 

Colder Associates Inc. 



MOISTURE / DRY DENSITY CURVE 
D698 METHODA 

SAMPLE ID 
SAMPLE TYPE 

SAMPLE DEPTH 

PF-5 
BULK 

MAXIMUM DRY DENSITY (pcf) I 17.4 I Comcted Maximum Dry Density(pc0 121.9 
OPTIMUM MOISTURE (%) 12.7 I Corrected Optimum Moisrure (%) 10.8 

LL 
PL 
PI 

MC 

37 
19 
18 

12.8 

USCS 

, I 

4 

Rocky Flats/Ficld & Lab Tcsting/CO 
043-2246.0001 DATE 7-20-04 

REVIEW TEcHE 

Golder Associates 



DESCRIPTION: 

luly-04 043-2246.000 
PARTICLE SIZE DISTRIBUTION & ATTERBERG LIMITS 

ASTM D421, D422, D4318 

Yellowish brown (IO YR 5 / 8 )  clayey sand 

PROJECT N A M E  Rocky FlatdField & Lab TestinglCO 
SAMPLE ID: PF-5 DUP 

IO0 

90 

80 

% 70 

p 6 0  
a 

50 
S 

i 
n 40 

g 
30 

20 

10 

0 

IO00 IO0 I O  1 0. I 0.01 0.001 
Particle size in millimeters 

I F i x  I Sih or Clay ColrV Finc Coarw Mcdium 

FINES GRAVEL SAND COBBLES 

Paniclc Size Paniclc Size 

n 111 I U  Jn 111 so M 70 xn yo IUO 1 1 0  

LIQUID LIMIT(LL) 

ATTERBERG LIMITS 
.w. LL PL PI SpG 

11.4 40 19 21 

REVIEW 

Golder Associates Inc. 



MOISTURE I DRY DENSITY CURVE 
D 698 METHOD A 

MAXIMUM DRY DENSITY (pcf) I 18.4 I Corrected Maximum Dry Density (pct) 122.3 
OPTIMUM MOISTURE (%) 12.8 I Corrected Optimum Moisture (%) 1 1 . 1  

SAMPLE ID PF-5 DU 
SAMPLE TYPE 

SAMPLE DEPTH 

DESCRIPTION Yellowish brown (10 YR 5 / 8 )  clayey sand I 
USCS sc I I 

Rocky FlatslField & Lab TestindCO 
043-2246.0001 

PI 
MC "'H 11.4 

REVIEW 

Golder Associates 



44 043-2246.000 PARTICLE SIZE DISTRIBUTION & ATTERBERG LIMITS 
ASTM D421, D422, D4318 

I 0 0  

90 

80 

70 
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50 

4 0  

30 

20 

IO 

0 

DESCRIPTION: 

USCS: 

PROJECT NAME: 

TYPE: BULK 

Rocky FlatslField & Lab Testing/CO 

SAMPLE ID.  . PF-6 Depth(A): - 

Yellowish brown ( I O  YR 518) clayey sand with 
p v e l  

sc 1 

IO00 100 10 1 

Particle size in millimeters 
0.1 0.01 0.001 

~ 

I 
FlnC I SIIlar Clay Coanc Fine Come MCdl"Tll 

FINES GRAVEL SAND COBBLES I 
Particlc Size Particlc Size 

0 IO :u '11 40 50 60 70 XII yo 1111) 111) 

LIQUID LIMITtLL) 

ATTERBERG LIMITS 
4 LL PL PI spc 

11.5 45 20 25 1 

R EV I E W 

Golder Associates Inc. . 



\ MOISTURE / DRY DENSITY CURVE 

145 

140 

135 

I30 

125 

$ 120 

g 110 

n 
115 

t: 
w 

> 
a! 

105 

0 100 

95 

90 

85 

80 

75 ! 
20% 25% 30% 35% 0% 5 y o  10% 15% 

MOISTURE CONTENT % 

MAXIMUM DRY DENSITY (pcf) 120.3 I Corrected Maximum Dry Density(pc0 120.3 
12.5 OPTIMUM MOISTURE (%) 12.5 I Corrected Optimum Moisture (%) 

SAMPLE ID 
SAMPLE TYPE 

SAMPLE DEPTH 

Yellowish brown ( 10 YR 5 / 8 )  clayey sand with gravel 

Rocky FIaWField & Lab TestindCO 
043-2246.0001 

DATE 7-20-04 
KEVlEW ""E 

Golder Associates 
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DESCRIPTION: 

ASTM D421, D422, D4318 

Yellowish brown ( I O  YR 5 / 8 )  clayey sand 

July44 043-2246.0001 1 PARTICLE SIZE DISTRlBUTION & ATTERBERG LIMITS 

I 
I Silt or Clay Finc C a m  Mcdivrn Finc coanc 

FINES GRAVEL SAND COBBLES I 
Pam’clc sire Panicle Sire 

IllUII) %Fa- 

.- 0.035 19.4 
0.023 17.7 

0.0 I3 17.2 Fines 
0.0092 163 Silt or Clay 23.85 
0.0064 15.9 
0.0033 15.4 

0.0014 13.7 

w PLASTICITY 

50 - - 
t 
x 4 0  P ; !O 

v 
+ w 

-I a 
10 

IO  

0 

CHART 

I l l I I I I  
0 I O  20 >O 40 50 MI 70 RO Yo IM) 110 

LIQUID LIMIT(LL) 

ATTERBERG LIMITS 

M. L L  PL PI S I C  

13.5 35 I8 17 

. DATE 7/19/200 
REVIEW ‘““E 

Colder Associates Inc. 



MOISTURE I DRY DENSITY CURVE il 
D 698 METHOD A 

145 

140 

135 

130 

125 

I20 

115 

110 

105 

100 

95 

90 

85 

80 

15 ! I I 
15% 20% 25% 30% 35% 0% 5% 10% 

MOISTURE CONTENT Yo 

125.1 
10.3 

MAXIMUM DRY DENSITY ( p c f )  12 I. I 1 Corrected Maximum Dry Densiiy (pcp~r) 

OPTMUM MOISTURE (%) 12.0 I Corrected Optimum Moismre (%) 

SAMPLE ID 
SAMPLE TYPE 

SAMPLE DEPTH 

USCS 

PI 

Rocky FlatsIField & Lab TestindCO 
043-2246.0001 DATE 7-20-04 

REVIEW TEcHE 

Golder Associates 
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043-2246. July44 

PARTICLE SIZE DISTRIBUTION & ATTERBERG LIMITS 
ASTM ~ 4 2 1 ,  ~ 4 2 2 ,  ~ 4 3 1 8  

PROJECT NAME: 
SAMPLE ID: 
T Y P E  BULK 

Rocky FlatdField & Lab Testing/CO 
PF-8 Dqth(ft): - 

I 
100 

90 

80 

% 70 

" 60 
a 

50 

i 

g 

40 

30 

20 

10 

0 
IO00 

12- 

100 

2- 1- N4- -m- I 4  110 1 

IO I 0.001 
Particle size in millimeters 

I 
Finc I Silt or Clay Corrrc Finc Courc Mcdium 

SAND FINES COBBLES G R A V U  

PariiClC six Parrick size 

DESCRIPTI0N:~Yellowish brown (IO YR 518) clayey sand with 1 . -  
gravel 

USCS: sc I I 

PLASTICITY CHART 

ATTERBERG LIMITS 

hl. L L  PI. PI  spc 
I 14.9 I 41 I 19 I 22 I - 

REVIEW 

Golder Associates Inc. 



MOISTURE / DRY DENSITY CURVE 1 

DESCRIPTION 

D 698 METHOD B 

- .  

Yellowish brown (10 YR 518) clayey sand with gravel 

145 

I40  

I35 

130 

I25 

120 

115 

I10 

105 

n. 

k 
w 

>. 
B! 
Q 100 

95 

90 

85 

80 

75 -I I 
1 0% 15% 20% 25% 30% 35% 0% 5 yo  

MOISTURE CONTENT Y o  

USCS 

117.9 
11.9 

M A X I M U M  D R Y  DENSITY (pcf) I 17.2 I Corrected Maximum Dry Density (pcr) 
O P T I M U M  MOISTURE (%) 12.2 I Corrected Optimum Moisture (X) 

sc J 

SAMPLE ID 
SAMPLE TYPE 

SAMPLE DEPTH PI 

Rocky FlatsIField & Lab TestindCO 
043-2246.0001 

REVIEW 

B 

Golder Associates 
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a 

COBBLES 

uly-04 043-2246. 
PARTICLE SIZE DISTRIBUTION & ATTERBERG LIMITS 

F l W  I Silt or Clay C0arU Finc Coarsc I MCd,"rn 

GRAVEL 

ASTM D421, D422, D4318 

I 

PROJECT NAME: 

TYPE: BULK 

Rocky FlatdField & Lab Testing/CO 
SAMPLE ID PF-9 Deplh(t?): - 

IO0 

90 

80 

% 70 

60 
a 

so 
s 
I 

40 

g 
30 

20 

IO 

0 
1000 100 10 1 0. I 0.01 0.00 I 

DESCRIPTION Yellowish brown (IO Y R  9 8 )  clayey sand 1 

PLASTICITY CHART 

0 I O  20 ?O 40 50 00 70 80 90 100 110 

LIQUID LlbllT(LL) 

ATTERBERG LIMITS 

&I. 1.L PL P I  spc 
1 13.8 I 3.9 I IS I 20 I 

Colder Associates Inc. 



MOISTURE / DRY DENSITY CURVE 1 
D 698 METHOD A 

1 ,  

MAXIMUM DRY DENSTTY(pc0 121.6 I Corrected Maximum Dry Densiry(pcf) 125. I 
OPTIMUM MOISTURE (%) 12.0 I Corrected Optimum Moisture (%) 10.4 

SAMPLE ID1 PF-9 I - .  ~ 

SAMPLE TYPE BULK 
SAMPLE DEPTH I 

uses 

Rocky FlatsField & Lab Testing/CO 
043-2246.0001 

PI 

TECH 

Golder Associates 



luty-04 043-2246.000 
PARTICLE SIZE DISTRIBUTION & A'ITERBERG LIMITS 

ASTM D421. D422, D4318 

PROJECT NAME 
SAMPLE ID: PF-IO Depth ( fi): 
TYPE BULK 

Rocky FlatdField & Lab Testing/CO 

100 

90 

80 

% 70 

60 
a 

50 
s 
I 

n 40 

30 
g 

20 

10 

0 

DESCRIPTION: 

USCS: 

0. I 0.0 I 0.001 IO0 I O  I IO00 

Particle size in miltimeters 

Yellowish brown (IO YK 518) clayey sand with 
gravel 

sc I 

I .  Fm I Sill or Clay COUW Fine Coarw Mcdium 

SAND FMES COBBLES GRAVEL 

Panicle S i x  Particle Size 

D i n  20 >n 40 so 60 JO RO YO IOO 110 

LIQUID LIMIT (LL) 

ATTERBERG LIMITS 
M. LL PL PI spc 

14.8 43 18 25 

REVIEW 

Colder Associates Inc. 



MOISTURE / DRY DENSITY CURVE 1 
D698 METHODA 

0% 10% 15% 20% 25% 30% 35% 
MOISTURE CONTENT % 

MAXIMUM DRY DENSITY (pcf) 1 16.4 I Corrected Maximum Dry Density (pcf) 122. I 
OPTIMUM MOISTURE! (%) 13.5 I Corrected Optimum Moisture (%) 11.0 

SAMPLE ID PF-IO 
SAMPLE TYPE 

SAMPLE DEPTH PI 

USCS 

Rocky FlatslField & Lab Testing/CO 
043-2246.0001 

REVIEW 

Golder Associates 
. _  



043-2246.00( ##f###### 

PARTICLE SIZE DISTRIBUTION & ATTERBERG LIMITS 
ASTM D42 1, D422, D43 1 8 

PROJECT N A M E  

SAMPLE ID: CLP-I Dmthfftk - 
Rocky FlatdField & Lab Testing/CO 

COBBLES 

. . I  

TYPE BULK 

FXIX I Slll or Clay COXSC Finc I Corrrc Medium 

GRAVEL 

I00 

90 

80 

y o  70 

60 
a 

50 
s 
i 

g 

40 

30 

20 

10 

0 

I)ESCRIPI'ION: Modente brown ( S Y R  414) clayey sand wilh gravel 

Panicle Size Panicle Size 

I l W I )  %F,llCl 

0.036 22.7 

0.023 20.8 

0.013 19.6 Fin- 
0.0095 18.0 Sill or Clay 25.80 

0.0067 16.8 

0.0033 14.1 

0.0014 13.7 

u I O  20 30 40 so M 70 EO 90 IW 110 

LIQUID LIMITILL) 

ATTERBERG LIMITS 

M. LL PL PI spc 
46 17 29  - - 

DATE 11117/200 . -  ' REVIEW '""E 
Colder Associates Inc. 



MOISTURE / DRY DENSITY CURVE 11 

DESCRIPTION 

D698 METHODA 

Moderate brown ( 5 Y R  414) clayey sand with gravel 

122.9 
10.8 

MAXIMUM DRY DENSITY (pcf) I 18.3 I Corrected Maximum Dry Density (pcf) 
OPTIMUM MOISTURE (%) 12.8 I Corrected Optimum Moisture (%) 

SAMPLE ID CLP-I 
SAMPLE TYPE 

SAMPLE DEITH 

USCS sc I I 

Rocky FlatdField & Lab TestindCO 
043-2246.0001 TEcHF DATE 11-18-04 

'! 

Golder Associates 



I !  

2 0 5  

PARTICLE SIZE DISTRlBUTION & ATI'ERBERG LIMITS 
AS34 D421, D422, D4318 

1oc 

PROJECT NAME: 
SAMPLEID: CLP-2 Depth(ft): - 
TYPE: BULK 

Rocky FlatslField & Lab Testing/CO 

50 

40 

S 

i 
n 

30 

20 

10 

0 

12' 

1000 100 0.01 0.001 10 1 0.1 

Particle size in millimeters 

I 
FUr I Sill 0, c loy  C- Fbr 6uw M C d i i  

SAND FINES COBBLES GRAVEL J 
Panicle Size Particle Size 

I o IO m )o 40 M 60 70 80 90 100 110 

LIQUID LIMIT 0.L) 

ATTERBERG LIMITS 
Y LL PL PI SpC(arr"rncd) 

20 2.70 37 17 - 1 

DESCRIYTION: Moderate yellowisb brown (lOyr 516) clayey sand 

USCS: sc I I 
REVIEW 



MOISTURE / DRY DENSITY CURVE 
D 698 METHOD A 

DESCRIPTION 

MAXIMUMDRYDENSrrY@cf) 119.3 I 123.6 
OPTlMUM MOISTURE (%) 12.4 I Corrected Optimum Moisture (%) 10.6 

Modaate yellowish brown (lOyr 5/6) clayey sand 

SAMPLE ID 
SAMPLE TYPE 

SAMPLE DEPTH 

USCS sc I I 

Rocky FlatdFieJd & Lab Testing/CO 
043-2246-0001 

PI 

REVIEW 

Golder Associates 



L P M  0132246.oOo: 
PARTICLE SIZE DISIRIBUTION & A’ITXRBERG LIMITS 

A W M  D421, D422, D4318 

PRO= NAME: Rocky FlatslField & Lab T W C O  - 
SAMPLE JD: CLP-3 Depth (ft): - 
TYPE BUlk 

100 

m 

80 

% 70 

p 6 0  
a 

50 

i 
40 

30 

20 

10 

0 

Iz’ 

1000 100 

810 Ro .m 

IO 1 

Particle size in millimeters 
0.1 0.01 0.001 

M d i  F k  1 sit or clay C- Fm Gxme 

GRAVEL I SAND FINES COBBLES 

Parrick Sirc Panicle Sirc 

I)ESCKiPI1ON: Yellowish brown (10 YR 516) clayey sand I 
USCS: sc I 

I 

o to m M JO x) M) 70 so w too IIO 
LIQUID L M T  (LL) 

ATTERBERG LIMITS 

Y 1.L PL PI spc 
37 IS 22 -- - 

REVIEW 



MOISTURE / DRY DENSITY CURVE 
D 698 METHOD A 

145 

140 

135 

1 3 0  

125 

e 120 

115 
Y i?L 

E !g! 110 

i2 
n io0 

W 
105 

95 

90 

85 

80 

75 - .  

0% 5% 10% 15% 20 % 25 % 

MOI!XURE CONTENT % 

30 % 35 % 

MAXIMUM DRY DENSITY @cf) I 19.6 I Corrected Maximum Dry Density @cf) 123.3 
OPTIMUM MOISTURE (%) 12.5 I Corrected &timum Moisture (%I 10.9 

SAMPLE ID 
SAMPLE TYPE 

SAMPLE DEPTH 

USCS 

Rocky FlatslField & Lab TestindCO 
043-2246.0002 

PI 

REVlEW 

Golder Associates 



h ~ - 0 5  043-2246.00(3 
PARTICLE SIZE DISITUBUTION & ATI'ERBERG LIMITS 

ASIU D421, D422, D4318 

PROJE4X NAME 

TYPE BULK 

Rocky FlaWFidd & Lab TgtingKO 
SAMPLE ID: CUI-1 Depth(ft): - 

DESCRIPTION: 

uscs: 

100 

90 

80 

'% 70 

p 6 0  
a 

50 

i 
n 40 

30 

20 

10 

0 

rModerate yellowish brown ( I O Y R  5/4) clayey 
sand wilh gravel 

sc 1 

12- 3' 2' I' Yd' 

100 10 1 0.1 

Particle size in millimeten 
0.01 0.001 

C- FLr Co?ne Mcdilnn FUZ I si1 or Cby 

COBBLES GRAVEL I SAND FINES 

Panklc si72 Parliclc si72 

60 

50 

c 

K 40 
e. 

E 
E M  
Y 
El 

2 
d 20 

10 

0 

PLASTICITY CHART 

0 10 20 30 4 0  50 60 70 80 W 100 110 
LIQUID WMlT (LL) 

ATTERBERG LIMITS 
Y LL PL PI spc 
- 46 17 29 -- 1 

REVIEW 

Cnlrlor A c c n r i i i n c  lnr 



MOISTURE / DRY DENSITY CURVE 
D 698 METHOD A 

MAXIMUM DRY DENSITY 6x9 I 17.4 I Corrected Maximum Dry Density @cr) 123. I 
OPTIMUM MOISTURE (%) 13.3 I Conrcted Optimum Moistwe (%) 11.3 

SAMPLE ID 
SAhlPLE TYPE 

SAMPLE DEPTH 

with gravel 

USCS 

Rocky FlatdField & Lab Testing/CO 
043-2246.0002 

PI 

TECH 

REVIEW 



-? 

j 

‘1 
1 
I 

? 

i 

! 

! 

I 

m - 4  043-2246.Ooo 
PARTICLE SIZE DISTRIBUTION & ATl’ERBERG LIMITS 

AETM D421, D422, D4318 

PROJFXT NAME: Rocky FIab/Field & Lab Tgting/CO 
SAMPLE ID: CUP-2 Deuth (ft): - 

DESCKIFI’ION: 

USCS: 

TYPE BULK 

Moderate yellowish brown (IOYR 4/4) clayey 
sand with gravel 

sc I 

100 

90 

80 

% 70 

p 6 0  
a 

50 

i 
40 n 

30 

20 

10 

0 
1000 

3’ 

100 10 1 0.1 

Particle size in millimeters 
0.01 0.001 

Fix C- Medim I F- I sill or Clay C- 

GRAVEL I SAND RNES COBBLES 
/ 

Panick Si Panicle Si 

0 10 20 30 40 50 60 70 80 90 I C 0  110 

LlQUn, LlMlT (LL) 

ATTERBERG LIMITS 
M. LL PL PI spc 
- 50 18 32 -- I 

REVIEW 



MOIS'ITURE / DRY DENSITY CURVE 

DESCRIPTION 

D 698 METHOD A 

Moderate yellowisb brown (IOYR 4/4) clayey sand 
with gravel 

122.8 MAXIMUM DRY DENSITY @cf) 
OPTlMUM MOISTURE (%) 

I 17.4 I Corrected Maximum Dry Density (per) 

14.3 1 Corrected Optimum Moishrre (%) 12.2 

SAMPLE ID 
SAMPLE TYPE 

SAMPLE DEPTH PI 

USCS sc J 
1 

Rocky Flats/Field & Lab TestindCO 
043-2246.0002 

Goldar Accnciatnc 



mnUary-05 0532246.000 
PARTICLE SIZE DISIltIBUTION & ATIXRBERG LIMITS 

A S I N  D421, M22, D4318 

I)ESCRIPl'lON: 

PROJECT NAME: 

m E :  BULK 

Rocky FJaWFkld & Lab Testing/CO 
SAMPLE ID: CUI-3 Depth (ii): - 

Moderate yellowish brown (IOYR 5/4) clayey 
sand 

100 

90 

80 

?h 70 

p 6 0  

s 5 0  

a 

S 

i 
40 

30 

20 

10 

0 

12' 

ers Particle size in millime( 

Fm Coanc MCdilon FUX I s i c  or Chy C0- 

C R A E L  I SAND FDIES COBBLES 

Parricle six Panicle Si 

USCS: sc J 
I 

~ ~~ 

PLASI1CITT CHART 

50 

s 
K 4 0  E 
V E m  
F, 
4 20 2 P 

10 

0 

0 10 iQ 30 40  50 bo 70 80 90 100 110 

LIQUID LIMIT (LL) 

ATTERBERG LIMITS 

hi. LL PI. spc 
I -- I 4 4 1  17 I 27 I -- 

Cold rr A ccnr  ia l  PP 1 nr 



MOISTURE / DRY DENSITY CURVE 
D 698 METHOD A 

MOISTURE CONTENT % 

MAxlMuM DRY DENSITY (pcf) I 19.5 I Corrected Maximum Dry Density (pc9 124.5 
OP'I1MuM MOISTURE (%) 1 3.1 I Corrected Optimum Moisture rh) 11.3 

SAMPLE ID 
SAMPLE TYPE 

SAMPLE DEPTH 

USCS 

Rocky FlatslFieJd & Lab TestiogICO 
043-2246.0002 

PI 
MC REI -- 

REVIEW 
1 



. P a  
PARTICLE SIZE D I ~ U T I O N  & A’ITERBERG LIMITS 

ASTM D421, D422, D4318 

PROJECT NAME 
SAMPLE ID: CUP4 

Rocky FlatslFidd 81 Lab TestinglCO 

100 

90 

80 

’% 70 

p 6 0  
a 

50 
S 

i 
n 40 

30 

20 

10 

0 

IT 

1000 100 

3’ 2’ 1’ 3 4 .  98’  

10 1 0. I 
Particle size in -e? 

0.01 0.001 

I 
Fur I Sill or Clay Ganc Fm Coarse M d i  

SAND FINES COBBLES GRAVEL I 
Panicle Sue Panicle Size 

(mm) ‘lo F-r 

0.036 22.0 
0.023 20.4 

0.013 19.6 F W S  

0.0093 18.3 Sdior Clay’ 27.11 
0.0067 17.1 
0.0032 15.1 
0.0014 143 

PLASTlClTY CHART 

0 10 20 30 40  50 b0 70 80 90 100 110 

LIQUID LIMIT (LL) 

DESCRIYTION: Yellowish brown (IO YR 5/6) clayey s a d  with gr . 

USCS: sc I 
I 

ATTERBERG LIMITS 

M. LL PL PI spc 
40 16 24 -- -- I 

C,oldPr AocnriatPc Inr. 



I 
I 
i 

MOISTURE / DRY DENSITY CURVE 
i D 698 METHOD B 

120.6 
12.1 

MAXIMUM DRY DENSITY (pcf)  I 19.1 I Corrected M a x i m  Dry Density (per) 
OplzMUM MOISTURE (%) 12.8 I Corrected Optimum Moisture (%) 

SAMPLE ID 
SAMPLETYPE 

SAMPLE DEPTH 

. USCS 

Rocky Flats/Field & Lab TestinglCO 
043-2246.0002 

PI 

Golder Associates 



4prilM 043-2246.m 
PARTICLE SIZE DI!STRIBUTION & ATIXRBERG LIMITS 

ASIM D421, IM22, M 1 8  

PROJECT NAME: 

TYPE Bulk 

Rocky FlatslField & Lab TeStinglCO 
SAMPLE ID: cup-5 Lkpth(ft): - 

DESCRIPTION: 

100 

90 

80 

70 

60 

50 

40 

30 

20 

IO 

0 

loo0 100 

Yellowish brown (10 YR 5/6) clayey saod with gra 

I O  I 0. I 0.01 0.001 

Particle size in millimeters 

C- Fke C- MCdii Fm I sa, a CLn, 
COBBLES GRAVEL I SAND RNES 

Panick S k  Pmiclc Sue 

0.036 

0.013 
0.0094 
0.0067 
0.0032 
0.0014 12.7 

uscs sc I I 

PLA!XICITY CHART 

o IO 20 .m 40 x) 60 70 m w ica 110 

LIQW LlJbfJT (LL) 

ATTTERBERG LIMITS 
Y U PL PI SPC 

- 3.8 IS 23 - 1 

REMEW 



- 3 

123.8 
11.2 

MAXJhNM DRY DENSITY (pcf) I 19.3 I Corrected Maximum Dry Density (pcr) 

OPTIMUM MOISTURE (%) 1 3.3 I Corrected Optimum Moisture (%) 

MOISTURE / DRY DENSITY CURVE 
D 698 METHOD A 

i 

SAMPLE ID 
SAMPLE TYPE 

SAMPLE DEPTH 

USCS 

Rocky FlatslField & Lab Testing/CO 
043-2246.0002 

PI 
MC El -- 

REVIEW 

Golder Associates 



,prilM 043-2246.t 
PARTICLE SlZE DISTFUBUTION & ATIERBERG LIMlTs 

A m  W21, D422, D4318 

uscs: 

PROJE(JT NAME: 

TYPE: Bulk 

Rocky Flats/Field & Lab Testing/CO 
SAMPLEID: CUP4 Lkpth(fi): - 

sc I 
I 

100 

90 

80 

70 

60 

50 

40 

30 

20 

10 

0 

I z ’  

100 10 

uo wo IIM 

Particle size in millimeters 
0.1 0.01 0.001 

Fur I C - 1  M d i  I F e  I Sih or clay colrre 

GRAVEL I SAND FINES CUBBLES 

panicle sue Partick S i x  

0.0033 
0 0014 11 9 

24.14 

o IO m 30 40 m 60 i o  80 90 100 IIO 
LIQUlD WIT (LL) 

AlTERBERG LIMITS 
M. LL PL PI SpG 

__ 39 17 2 2 -  

DESCHWTION: Moderate brown (7.5 YR 5 /6 )  clayey sand with g 

REVIEW1 0 



MOISTURE / DRY DENSITY CURVE 
D 698 METHOD A 

DESCRIPTION 

MAXIMUM DRY DENSITY (pcf) I 18.5 I Corrected Maximum Dry Density @ct) 123.3 
10.5 OPTIMUM MOISTURE (%) 12.6 I Corrected Optimum Moisture (%) 

Moderate brown (7.5 YR 5/6) clayey sand with 
gravel 

I 

SAMPLE ID 
SAMPLETYPE 

SAMPLE DEPTa PI 

REVIEW 

USCS sc J 
I 

Rocky FlatdField & Lab Testing/CO 
043-2246.0002 

Golder Associates 
~ ~~~ 



SAND CONE DENSITY TEST 
Golder Associates 

Moisture Content Volume Ca Icu lation 

p7-JK-l 
Reviewed 6 ' MGC 

Golder Associates 



.v , 

SAND CONE DENSITY TEST 
Golder Associates 

[$$@@$Dsta-@I 5-Nov-04 I 

Moisture Content v o  I u me C a ~ c u  la t ion 

Specifications . Pass/Fail 

Golder Associates 
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- 
I 

SAND CONE DENSITY TEST 0 Golder Associates 

Moisture Content Volume Calculation 

SDecifications PzsdFail 

-1 
ReviewiLi. b" MGC 

Golder Associates 
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SAND CONE DENSITY TEST 
Golder Associates 

Moisture Content Volume Ca Icu la t io n 

i 

Golder Associates 
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SAND CONE DENSITY TEST 
G o I der Ass o c i a tes 

Moisture Content 

0 

Vol u me Ca Icu I at ion 

Specifications Pass/Fail 

Golder Associates 



0) SAND CONE DENSITY TEST 
Golder Associates 

Moisture Content Volume Calculation 

Specifications Pass/Fail 

0 
Golder Associates 
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SAND CONE DENSITY TEST 0 Golder Associates 
, 

Moisture Content 

Golder Associates 



SAND CONE DENSITY TEST 
Go I der Associates 

Moisture Content Vol u m e Ca I c u la t ion 

Specifications PassIFail 

Golder Associates 



SAND CONE DENSITY TEST 
Go Id e r Associates 

Moisture Content 

S Decifica t io ns PnsslFnil 

Golder Associates 

. .  



SAND CONE DENSITY TEST 
Golder Associates 

Moisture Content Volume Calculation 

SDecifications Pass/Fail 

Golder Associates 



SAND CONE DENSITY TEST 0 Go I der Associates 

Moisture Content 

Specifications PasslFail 

Golder Associates 
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1 
1 
i 

? 
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1 
I 

i 
1 

I 

0 

- 

SAND CONE DENSITY TEST 
Golder Associates 

Moisture Content Vo I u me Calculation 

Specifications Pass/Fail 

0 

Golder Associates 
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SAND CONE DENSITY TEST 
Golder Associates 

Moisture Content Volume Calculation 

Golder Associates 
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! I SAND CONE DENSITY TEST 
Go Ide r Associates 

I 

I 

Moisture Content Vo I u me C a Icu I at ion 

Specifications PasdFail 

Golder Associates 
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1 
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1 
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i 
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SAND CONE DENSITY TEST 
Golder Associates 

Moisture Content Vo I u me C a Icu I at io n 

S Decif i cat i o n s PasslFail . 

Golder Associates 



I 
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SAND CONE DENSITY TEST 
Go I der Associates 

Moisture Content Volume Calculation 

Specifications PasslFail 

Golder Associates 



SAND CONE DENSITY TEST 
Go Id e r Associates 

SDecifications P2,cclFd 

Golder Associates 

-1 
Reviewed b MGC 



SAND CONE DENSITY TEST 
Golder Associates 

l ~ ~ ~ ~ e ~ l  7-Apr-05 I 

Golder Associates 



:. SAND CONE DENSITY TEST 
Golder Associates 

? 

I 

Moisture Content Vo I u me C a Icu la t io n 

Pass/Fail Specifications 

Goider Associates 
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i SAND CONE DENSITY TEST 

Go Ide r Associates 

.Moisture Content Vo I u me C a Icu I at ion 

Golder Associates 



SAND CONE DENSITY TEST 
Go I der Associates 

Moisture Content Vol u me Ca I cu I a t ion 

SDecifications Pass/Fail 

Golder Associates 



. . . , i  .. . . __. . -. . - . . . .. 

0 .___/ 

Moisture Contents Proctor Results 1 -2 to 2 
I Optimum I Optimum I 

> 95% 

Date 
10/4/2004 

10/4/2004 
10/4/2004 
10/4/2004 
10/4/2004 

10/4/2004 

CL Nuke Test 

Soil ID Test# Northing Easting Elevation WD Nuke MC Oven MC DD MC DD 'Yo off MC 'Yo Comp. PasslFail 
10 TFC-1 39411.87 19615.91 5993.77 131.3 10.4 118.9 11 122.1 -0.6 97% PASS 

10 TFC-3 3938858 19636.89 5993.76 136.6 12.2 121.7 11 122.1 1.2 100% PASS 
9 TFC-4 39467.99 19626.77 5992.89 137.3 10.6 124.1 10.4 125.1 0.2 99% PASS 
10 TFC-5 39428.47 19651.32 5993.26 129.7 11.0 116.8 11 122.1 0.0 96% PASS 
10 TFCS-1 39410.89 19615.98 5993 79 129.4 9.9 117.7 11 122.1 -1.1 96 % PASS 

10 TFC-2 39450.4 19594 76 5993 09 135.9 11.4 122.0 11 122.1 0.4 100% PASS 

Golder Associates 1 I8 
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cL Nuke@ 



CL Nuke Test Golder Associates 318 



Golder A s g t e s  
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.~ _ .  .-I; .. . .. 

0 
.. .. . . .- 

12/18/2004 
12/18/2004 
12/18/2004 
12/18/2004 
2/10/2005 
2/10/2005 
2/10/2005 
211 0/2005 

9 CL-134’ 40018.53 20526.46 5980.22 134.7 10.6 121.8 10.4 125.1 0.2 97% PASS 
9 CL-135 40024.89 20455.36 5981.87 134.4 9.0 123.3 10.4 125.1 -1.4 99% PASS. 

101% PASS 12 CL-136 40102.97 20473.39 5979.17 136.6 9.5 124.7 10.6 123.6 -1.1 
12 CL-137 40119.7 20527.16 5978.6 134.3 11.9 . - 120.0 10.6 123.6 1.3 97% PASS 
15 CL-138 39382.66 20548.09 5982.59 132.5 11.2 119.2 11.3 124.5 -0.1 96% PASS 
15 CL-139 39462.48 20572.71 5983.09 137.1 9.7 125.0 11.3 124.5 -1.6 100% PASS 
15 CL-140 39545.11 20573.68 5981.95 138.4 10.1 125.7 11.3 124.5 -1.2 101.% PASS 
15 CLS-07 39545.1 1 20573.68 5981.95 135.5 11,l 122.0 11.3 124.5 -0.2 98% PASS 

CL Nuke Test Golder Associates 518 
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Gold er Associates CL Nuke Test 718 
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4/27/2005 
4/27/2005 
4/27/2005 
5/4/2005 
5/4/2005 
5/10/2005 
5/10/2005 
5/12/2005 
5/12/2005 

~ ~~~~ ~~ ~~ ~ -~ 
0.4 ' ' 92% PASS 14 AEB-3 3981.74 20961.03 5919.93 126.9 12.6- 112.7 12.2 122.8 

14 AEB-4 39889.16 20971.47 5919.755 126.3 14.0 1io.a 12.2 122.8 i .a .90% PASS 
14 AEB-5 39901.72 20950.1 5923.365 132.2 12.2 117.8 12.2 122.8 0.0 96% PASS 
16 . GWS-1 39785.45 21025.16 5932.075 126.8 14.1 111.1 12.5 119.6 1.6 93% PASS 
16 GWS-2 39838.87 20959.93 5927.41 133.4 14.0 117.0 12.5 119.6 1.5 90% PASS 
16 CPS-1 39694.97 21635.77 5929.117 132.3 13.2 116.9 . 12.5 119.6 0.7 
16 CPS-2 39699.19 21629.14 5930.193 125.6 13.0 111.2 12.5 119.6 0.5 93% ' PASS 
16 CPN-1 40208.248 20364.085 5973.28 129.7 14.1 113.7 12.5 119.6 1.6 95% PASS 

119.6 2.0 92% PASS 16 CPN-2 40230.766 20403.654 5974.459 126 ' .  14.5 110.0 12.5 

98% PASS 

cL 
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FIELD DENSITY TEST LOG FOR 10" CUSHION 
Moisture Contents Proctor Results I -2 t o 2  I *95% 

Optimum I ODtirnurn I I 

CU Nuke Tests GOLD E R ASSOCIATES 117 
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GOLDER A S W A T E S  
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Moisture Contents 

cu Nuk@'s I 

Proctor Results I -2 to2 I >95% 
Optimum I Optimum I 
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CU Nuke Tests 
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Moisture Contents Proctor Results I -2 t o 2  I '95% 
I ODtimum I ODtimum I I 

Date I Sol1 ID1 Test # I Northing I Easting I Elevation1 WD I Nuke MC I Oven MC I DD I MC I DD I % off MC I YO Comp. I PasslFall 
a/1~(/7nn5I a I P I  t-im I 7ar;nn A F  I 7 1 n m  I I cncn 30 I i n n  c) I I I 4 . - 3 7 ' )  I 4 n ~  I 4.-3c 4 I 4 n  I 4n . -3o /  I D A @ @  

CU N u k e  Tests GOLD E R ASSOC I AT ES 717 



24-inch FINAL SOIL 
COVER LAYER TESTING 

All 24-inch final soil cover layer soil samples had Atterberg limits testing, and grain 
size testing performed on them. Standard Proctor density tests were not performed 
as more than 30% of the material was greater than %” thus making the material 
unsuitable for standard Proctor density testing. 





280 Dirt Pile Sampling 

Date: July 27, 2004 

Persons present: Bob Davis, Paul Kreitz, Steve Brinkman, Keith Dyer, Mark Mclane, 
Micheal Place, Ryan Archibald, and 3 Kaiser Hill construction . 

On Site at 10:30 
Pre Ev 10:45 - 1 1 :00 

Sample Identification and details 
Each Sample is 2, 5-gallon buckets of material 

A1 - Taken at 12:10, sample depth 3’ 

A2 - Taken at 12:20, sample depth 3’ 

A3 - Taken at 12:30, sample depth 6’ 

A4 - Taken at 12:50, sample depth 12’ 

I 

, !  

A5 - Taken at 1135, sample depth 3’ 

A6 - Taken at 1 :50, sample depth 2’ 

A7 - Taken at 1 : 15, sample depth 6’ - Duplicate taken 

A8 - Taken at 12:40, sample depth 3’ 

A9 - Taken at 2: 10, sample depth 12’ 

A10 - Taken at 2:25, sample depth 4’  
I 

I ’  



August44 043-2246.0 PARTICLE SIZE DlSTRJBUTlON & ATTERBERG LIMITS 
ASTM D421, D422, D4318 

PROJEn NAME: 
SAMPLE ID: 
TYPE BULK 

Rocky Flrts/Field & Lab TestinglCO 
A-1 Depth(ft): 3 

I 

90 

80 

% 70 

p 6 0  
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I O  1 IO0 

Particle sue in millimeters 

i 

I FUr I S i h W *  Mcdnon C- Fnr Cwnc I 
RNES GRAVEL SAND 

comLEs 

Pamdc S m  
1 

1 DESCRIPTION: Light LO modaate yellowish brown ( 5  YR 5/6,4/4) I 
clayey gravel with sand 

uscs GC I 

ATTERBERG LIMITS 

REVIEW 
1 



AUguSt-04 043-1246.0 
PARTICLE SIZE DISTRIBUTION & ATTERBERG LIMITS 

A S I M  D421. D422, D4318 

PROJECT NAME 
SAMPLE JD: A-2 Depth (A): 3 
W E :  BULK 

Rocky Rat f i e ld  & Lab Testing/CO 

r 

Y. 

P 
a 
s 
s 
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IO0 

90 

80 

70 
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50 

40 
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20 

10 
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10 1 0.1 0.01 0.001 IO00 IO0 

Particle size in millimeters 
. -_ 

' ' I  

' I  I 
REVIEW 

I 

Calder Awnr ia tPc  lnc 

i . .r :i 



043-2246IH 
Aogust-04 

? 
i PARTICLE SIZE DISTRIBUTION & AITERBERG LIMITS 

A m  D421, D422, D4318 

PROJECT NAME Rocky Rat f i e ld  & Lab TestingfCO 
SAMPLE lD: A-3 ' 

DESCRIPTION: 

USCS: 

Particle size in millimeters 

Moduate yellowish brown (IO YR 514) clayey 
gravel wi* sand 

GC I 

I 
F i  I Sill DI Clzy C- F i  c- MUJi"lO 

FINES GRAVEL SAND COBBLES I 
Parddc sirc M d c  si 

0 10 10 30 40 so w 10 EO w 100 110 

LIQUm LIMIT(LL) 

ATTERBERG LIMITS 
M. U rL  P I  spc 
8.8 45 18 27 

DATE 7R9ROO 
REVIEW ""'E 
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ugust-04 04>22460 
PARTICLE SIZE DISTRIBUTION & ATTERBERG LIMITS 

ASTM D421, D422, D4318 

PROJECT NAME 
SAMPLE u): A 4  Depth(A): 12 
W E  BULK 

Rocky FlatslFeld & Lab TestinglCO 

100 

90 

80 

% 70 

60 
a 

50 
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n 40 

30 

20  

10 
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1000 100 IO 1 0. I 

Partide size in millimeters 

0.01 0.001 

C- Fmc 1 - 1  M& I Fm I SihOlCbY 

COBBLES GRAVEL I SAM) FINES I 
Pmkk s i  Particle S i  

0.033 
0.02 I 
0.012 
0.0087 

0.0062 1 4 5  
0.0030 13.7 
0.00 I3 

DESCRIPTION: Pale olive and modaate yellowish brown (IOYR 6R 
and IOYR 514) clayey gravel with sand 

USCS: GC 1 

PLASTICITY CHART 

o IO m IO Q) m 60 m i o  so r m r i o  
U Q U m  LJMT (LL) 

AITERBERG LIMITS 

::I* 
REVIEW 

Ckdder Associates lnc. 
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043-2246.0 
Auo,ust-o4 

PARTICLE SIZE DlSTFUBUTlON & AlTERBERG LIMITS 
7 

i 
i A m 1  D421, D422. D4318 

PROJECX NAME: 

WE: BULK 

Rocky Flatfield & Lab T~~tinglCO 

SAMPLE ID: A-5 Depth(ft): 3 

90 

80 

% 70 

p 6 0  
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50 
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40 

30 
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Io00 IO0 J 0. I 10 

Particle size in millimeten 
0.0 I 0.001 

I I FaC I Sill a Cby CoinC FLr ccarw Urd- 

SAND FINES COBBLES GRAVEL I 

D E S C R e O N :  M o d w i e  h w n  (SYR 414) clayey gravel with sand 

USCS:_ GC 1 
REVIEW 



043-2246000 I g a s t - 0 4  

PARTICLE SIZE DISTRlBUTION & AITERBERG LIMITS 
ASTM D421, D422, D4318 

Rocky RaWField & Lab TestinglCO PROJECT NAME 
SAMPLE iD: A-6 Depth(fi): 2 
TYPE BULK 

I 

C- Fmc C - .  U d b m  €ii I SIP Q Cby 

I 0. I 

Partide size in millimeters o-M)l I 0.01 

0.012 Fin5 

0 .087  12.4 
0.0062 11.8 
0.0030 11.0 

0 . 0 1 3  9.9 

Al7ERBERG LIMITS 
Y U PL P I  *c 

102 45 17 28 - I 

DESCRIPTION: Pale greenish yellow and light bruwn ( IOYR 8R. 
SMI 516) clayey gravel with sand 

USCS: GC I REVIEW 

Golder Associates Inc. 



j 

- Aupud-04 043-2246.0 1 PARTICLE SIZE DISTRIBUTION & AITERBERC LIMITS 
ASTM D421, D422, D53lS . 

PROJECT NAME Rocky FlatdFieJd & Lab TestindCO 

IO0 

90 

80 

% 70 

60 
a 

50 
5 

I 
40 

g 
30 

20 

10 

0 

I 
CWJX I Fm C ~ N  Mcdium Fm I Silt OT Cby 

rMEs GRAVEL SAND 
COBBLES I 

Pardclc s i  Plrtick sizc 

DESCRJPnON: Dark yellowish orange (IOYR 616) clayey gravel 
with sand 

USCS: CC I 

LIQUID LIMIT ILL) 

AlTERBERG LIMITS 
rL PI 5pc M. U 

13.1 48 16 32 - 



gust-04 043-2246.0001 
PARTICLE SIZE DISTRIBUTION & AITERBERG LIMITS 

A S M  D421. D422, D4318 

PROJECTNAME: 
SAMPLE ID: A-1 DUP Depth (ft): 6 
TYPE BULK 

Rocky RatslField & Lab TestinglCO 

DESCRIPTION: 

USCS: 

100 

Dark yellowish orange (IOYR 6/6) clayey gravel 
with sand 

GC I 

90 

. _. 

80 

yo 70 

p 6 0  
a 

50 
s 
i 

4 0  

30 

20 

10 

0 
1000 

tr 

u 

- i- I -  314- yl- 

I O 0  10 I 

Particle she in millimeters 

0. I 0.01 0.001 

1 COB- GRAVEL I SAND FMES I CoroC Fmc C- M& Fm I S i W *  

pmiclc six Particle si 
(nun) %Fasing Classification Pacentage 

(mm) %F- 

0.034 14.0 
0.021 13.6 

0.012 13.1 Fincs 4 1 0.0088 1 ::: 1 SiltorClay 1 1533 1 
0.0062 

x 0.0030 11.0 
0.0013 I O 3  X 

I PLASTICITY CHART 

o IO 20 )o u) so ca m IO m t o o 1 1 0  
LlQUlD LIMIT (U) I 

ATTERBERG LIMITS 
Y U P L .  PI S P C .  

14.1 I 47 I 18 I 29 I - I 

! 

REYIEW 

Calder Aswwisten 1nc. 



ugust-04 

PARTICLE SIZE DISTRIBUTION & ATTERBERG LlrMlTS 
ASTM D421, D422, D4318 

043-2z 

100 

90 

80 

% 70 

p 6 0  

I s 0  
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40 
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10 

0 

Particle rue in millimeters 

C- F k  C- Mc&lm F I X  SlllLmCby I I 
FINES 

COBBLES GRAVEL I 
Panicle s i  PaIticIc S k  

( IOYR6/6,5YR4/4) clayey gnvel with sand 
USCS: GC J I 

~ 

P u s n a n  CHART 
bo 

nl - - 
P, 
z m  
E 
E -  
f -  

10 

0 

LIQUID LIMIT (LL) 

AlTERBERG LIMITS 

PL PI spc M. LL 

41 18 29 - 11.6 

TECHP 
L-' DATE 8/6/2004 I 

I 
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August44 . 

PARTlCLE SIZE DISTFUBUTION & ATTERBERG LIMITS 

I 

.. 

A S M  D421, D422, D4318 

PRO= NAME: Rocky FlatdEeld & Lab TcstinglCO 
SAMPLE u): A-9 Deptb(h): 10 
TYPE BULK 

90 

80 

70 

60 

50 

40 

30 

20 

10 

0 
lo00 I 0 0  0.01 0.001 

Pvdclc s i  P!4rlicle size 

DESCRIPTION: Modaate yellowish brown (SYR 4/4) clayey gravel 
with sand 

uscs: Gc J 

PLASTICITY CHART 

AlTERBERG LIMITS 
m. LL PL spc 
9.2 48 I 8  30 .- J 

REVIEW 

Golder Associates Jnc. 



upst-04 043-22460( 
PARTICLE SIZE DISTRIBUTION & ATTERBERG LIMITS 

ASTM D421, D422, D4318 

PROJECT'NAME 

TYPE BULK 

Rocky FlatslField & Lab TestinglCO 
SAMPLE ID A-1 0 Depth (fi): 4 
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Particle size in millimeters 

Firr  Colnc M* FUr I Sdl m clay corns 
GRAVEL I SAND FINES COBBLES I 

Rmdc suc pamclc sue 

~ In .- In 
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3 

PLASTICITY CHART 

so 

E - 
E 
E m  

E 

x u )  Y 

20 
0. 

10 

0 

o IO m 30 rg JO M 70 10 90 100 IIO 

LIQUID LIMIT (LL) 

ATTERBERG LIMITS 
M. LL n PI spc 
7 8  . 52 21 31 - 

DESCRIPTION Modaatc brown (SYR 3 4 )  clayey gravel with sand 

uscs: Gc ] REVIEW 

CAdder Associates Inc. 
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280 Dirt Pile Sampling 

Date: July 27, 2004 

Persons present: Bob Davis, Paul Kreitz, Steve Brinkman, Keith Dyer, Mark Mclane, 
Micheal Place, Ryan Archibald, and 3 Kaiser Hill construction . 

On Site at 10:30 
Pre Ev 10:45 -. 11:OU 

Sample Identification and details 
Each Sample is 2, 5-gdlon buckets of material 

A1 - Taken at 12:10, sample depth 3’ 

A2 - Taken at 12:20, sample depth 3’ 

A3 - Taken at 1.2:30, sample depth 6’ 

A4 - Taken at 12:50, sample depth 12’ 

AS - Taken at 1 :35, sample depth 3’ 

( 1  

A6 - Taken at 1 : 50, sample depth 2’ 

A7 - Taken at 1 : 15, sample depth 6’ - Duplicate taken 

AS - Taken at 12:40, sample depth 3’ 

A9 - Taken at 2: 10, sample depth 12’ 

A10 - Taken at 2:25, sample depth 4’ 



Angust44 043-224w - 
PARTICLE SIZE DISTRIBUTION & ATTERBERG LIMITS 

ASTM D421, D422, DO18 

PROJECT NAME 
SAMPLE ID. 

Rocky FlatzlFeld & Lab TestinglCO 

MO rim nm 

10 1 IO0 
0.01 0.001 0.1 

I 
I Fur I Sal~clay Far C a m  Med.rm COUW 

FINES GRAVEL SAND 
COBBLES 

p;uricle s i  Particle si 

I Particle size in millimeten 

LIQUID LIMIT (LL) 

ATERBERG LIMITS 

pc P' spc . M. U 

52 20 32 13.8 I 

1 DESCRIPTION: Light lo moderate yellowish brown(5 YR 516,414) 1 
clayey gravel with sand 

USCS: GC I I REVIEW 
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ugusr-Orl 043-2246000 
PARTlCLE SIZE DISTRIBUTION & ATTERBERG LIMITS 

ASlM D421. D42f D4318 

PROJECT NAME 

TYPE BULK 

Rocky FlatslF,eJd & Lab Testing/CO 
SAMPLE ID: A-2 Deplh (ft): 3 

I C  
P, 

3 z 

1000 

DESCRIPTION: 

IO0 

Moderate yellowish brown (IO YR 5/4) c l a y 9  
gravel with sand 1 

10 I 0.1 

Partide size in millimeters 

9.01 0.001 

I COBBLES GRAVEL I SAND FlNES I b r n c  Fmc l c o m C l  Modnun F I  I se 01 cw 

Puticlc Size Pnriclc sur 

I I  PLASTICITY CHART 

eJ ' .:_ 

ioj . .' 
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4ngust-04 043-2246) PARTICLE SIZE DISTIUBUTION & AITERBERG LIMITS 
A S M  D421, D422. D4318 

DESCRIPTION: M h t c  yellowish brown (IO YR 514) clayey 
gravel with sand 

uscs: I 
GC I 

Pam'dc si Partide si 

ATTERBERG LIMITS 

P L  PI spc Y U 

8.0 4s I8 21 

REVIEW 



ugust-04 04S224W 
PARTICLE SIZE DISTRIBUTION & ATTERBERG LIMITS 

A S I M  D421, D422, D4318 

PROJECT NAME 
SAMPLE ID: A 4  Depth(A): 12 
W E :  BULK 

Rocky FlaWield & Lab TestinglCO 

DESCRIPTION: 

uscs: 

% 

P 
a 
s 
5 

i 

g 
n 

Pak olive and modaate yellowish brown (IOYR 6R 
and IOYR 5/41 clayey gravel with sand 

GC I 
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IO 
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IO00 100 10 1 

Particle size in millimeters 

0. I 0.01 0.001 

6.0" . IS42 100.0 Cobblu 5.69 
6.0' -1 542 100.0 
6.0' 1532 100~0 
3.0' I 75.0 I 943 
1.5' I 37.5 I 80.4 
1 .om 25.0 123 CouwcrNd 25.n 

0.75' 19.0 68-6 
0313' 93 57.4 

#60 0.25 279 
#IO0 0.1s to5 
it200 0.075 20.9 Finesand 11.22 I; 
V x 

. r  

1-1 XF- 

0.033 
0.02 I 
0.01 2 
0.0087 
0.0062 

0.0030. 13.7 
0.00 I3 

F i D U  

Silt or Clay 20.90 
ATTERBERG LIMITS 

M. U PL PI spc 
1 4 3  41  16 31 - 

REVIEW 
I 

n, ._ 

Cfilder Associates lnc. 



UgUSt-04 043-2246000 
PARTICLE SIZE DISTRIBUTJON & AlTERBERG LIMITS 

A m 1  D421, D422, D4318 

Particle size in millimeters I 
I Fbr I Sill e$ m y  C- Fbr C-c MCdium 

FINES mvu. SAND COBBLES I 
Rrtidc si Rrticlc six 

D F S C R ~ O N :  Moderate brown (5YR 4/4) clayey gravel with sand 

USCSI GC I 

PLASTICITY CHART 

ATTERBERG LIMITS 
n . ri spc M. U 

1 1 1  40 16 24 - I 

REvlEw 



IgoSt-04 043-22460 

PARTICLE SlZE DISTRIBUTION & AITERBERG LIMITS 
ASTM D421, D422, D4318 

PROJECTNAME: 
SAMPLE LD: A 4  Depth (A): 2 
TYPE BULK 

Rocky FlatdKPld & Lab Tating/CO 
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p 6 0  

I 5 0  
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Particle size in millimeters 
0.01 0.001 

PLAsncITy CHART 

~~ 

ATTEREERG LIMITS 

DESCRIPTI0N:IPak greenish yellow and l i& brown (IOYR 812. I 
5YR S16) clay& gravcl with sand I 

uses: GC 1 REVIEW 

Goider Assnciates lnc. 



043-2246. 
August44 

& 

PARTICLE S E E  DISTRIBUTION & A’ITERBERG LIMITS 
AslM D421, D422, D4318 

PROJECT NAME: Rocky Flatfield & Lab TatindCC) 

I 0 0  

90 

80 

% 70 

60 
a 

so 
S 

i 
n 40 

g 
30 

20 

10 

0 
1000 

I 0.1 10 

Particle she in millimeters 
0.01 0.001 

I M c ; l h r m I  F k  I Sill OT Cby C- Fbr colrv 

FINES GRAVEL SAND cOBBLJ3 I 

DESCRIPTION: Darlc yellowish orange ( lOyR 616) claycy gravel 
withsand . 

uscs: GC I 

LIQUID LIMIT (LL) 

ATTERBERG LIMITS 
M. U rL PI 5pc 

31 - 13.1 48 16 
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gust-04 043-22460001 

PARTICLE SIZE DISTRIBUTION & ATl-ERBERG LIMITS 
ASTM D421, D432, D4318 

PROECTNAME: 
SAMPLE ID: A-1 D u ~  Depth (A): 6 
TYPE BULK 

Rocky RatslFieId & Lab TestinglCO 

90 

80 

70 

60 

50 

40 

30 

20 

i a  

a 
1000 100 10 I 0.1 

Particle sue in millimeters 

0.01 0.001 

I COBBLES GRAVEL I SAND FnJEs I ComC Fvr ~ C O U I C  M& Fm I Sih0lCb.V 

Pnticlc si PHticlc Size 

DESCRItT1ON:'DJrk yellowish orange (IOYR 6/6) clayey gravel 
with sand 

USCS: GC J 

PLASTICITY CHART 
bo 

M 

c - 
0, 

K O  

E m  
v 
I- 

? m  0 

IO 

0 

o to m JO UI sa w 70 m 90 I W I I O  

LlQUlD LIMlT (LL) 

ATTERBERG LIMITS 
Y U .I. n S p G  

14.1 I 47 I 18 I 29 I - I 

.::E 
REVIEW 

I 

. .  

Clhlder Asonciates Inr. 



u. I ." 

Particle size in millimeters 
0.01 0.001 

I FUX I Sill R c l r y  Fbr C- Mcmum C- 

FmEs GRAVEL SAND 
COBBLES 1 

Parlide s i  Panick. size 

DFSCRIPTI0N:IDarlc yellowish oranpt to moderate brown 1 ~ . -  .. 
(lOyR6/6,5YR4/4) clayey gravel with sand 

USCS: I 
GC I 

PLASTICITY CHART 

. .  o In 20 .w r~ 50 60 70 IO w 100 110 

LIQUID LIMIT (LL) 

AlTERBERG LIMITS 

LL PL PI SIC M. 
11.6 4 1  ' 8  I. 19 - 

REVIEW I 



gust-04 043-2246.00 
PARTICLE SIZE DISTRIBUTION & ATTERBERG LIMITS 

ASTM D421, D422, LM318 

PROJECTNAME 
SAMPLE u): A-9 Depth(h): 10 
TYPE BULK 

Rocky Flatflidd & Lab TcstinglCO 
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p 6 0  
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Io00 100 IO 1 0. I 

Partide size in millimeten 
' 0.01 0.001 

C- F- c0rI-s M r d i v m I  Fbr I Sill Q Clq 

COBBLES GRAVEL I SAND FINES 

Parlidc si Panicle sizc 

0.0086 
0.0059 15d 
0.0030 145 
0.0012 143 

I DESCRIPTION:1Modaate yellowish brown ( 5 y R  4/4) clayey gravel 1 
with sand I 

uscs: Gc I 

AlTERBERG LIMITS 
M. LL rL ri spc 

I 9.2 I 48 I 18 I 30 I - 

I 

Golder Associates Inc. 

L.. .- 



PLASTICITY CHART 
60 

so 

P - 
x u )  E 
z 3 20 
n. 

IO 

0 

o IO m 30 40 w H) 70 no m 100 IIO 

LIQUID LIMIT (LL) 

ATTERBERG LIMITS 
M. LL n P I  spc 
7 .I) 52 21 31 - I 

DESCRIPTION Moderate brown (SYR 3/4) clayey gravel with sand 

uscs: GC I REVIEW 

Golder Associates Inc. 
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ktober-04 @43-22460 
PARTICLE SIZE DISTRIBUTION & ATTERBERG LIMITS 

ASTM D421. D422, D4318 

DESCRIPTION: 

I00 

90 

80 

% 70 

p 6 0  
a 

50 
s .  

40 
i 

g 
30 

20 

10 

0 

Strong brown (7.55 YR 516) clayey p v e l  with sand 

lo00 IO0 10 I 0. I 
Particle size in millimeters 

0.01 0.001 

I 
wrn FmC I S,llOrcb)r calx Fm c- 

SAND FlNES COBBLES GRAVEL 

Particle si Rrticlc s i  

(-En) XFilU o IO m .w u) JO H) 70 sn w 100 110 

0.023 10.2 

0.013 9.8 Fines 

0.0095 9 3  Silt or Clay I I .44 
0.0067 9.0 

V 0.0033 73 
0.0014 7.0 

0.036 11.1 LIQUID LIMIT(LL) 

ATTERBERG LIMITS 
P I  spc(sls"mrd M. U PL 

10.4 39 17 22 2.70 

Colder Associates Inc. 



0.13-2246OM Octo ber-04 - 
PARTICLE SIZE DISTRIBUTION & ATTERBERG LIMITS 

ASIM D421, D422, D4318 

PROJECT'NAME: 

TWE: BULK 

Rocky FlatslFeld & Lab Testing/CO 
SAMPLE I D  APR-2 Depth(ft): - 

100 

90 

80 

% 70 
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IO 

0 
1000 0. I 0 01 0.001 100 10 1 

Particle size in millimeters 

COBBLES 
Finc 1 Sih m C a y  C- Fine Cwru Mdiurn 

GRAVEL 

1 DESCRIPTION:I%ong brown (7.55 YR 516) clayey gravel with sand I 

PLASTICITY CHART 

50 - - 
e 
X U I  

I E 
E w  
u 
El 
4 20 
2 

IO 

0 
o IO m M 40 M ta 70 so 90 100 110 

LIQlm, LIMITCL) 

ATfERBERG LIMITS 
PI SpG(ruumcd) M. LL PL 

9.8 38 17 21 2.70 I 

TECH- 

a l d e r  Associates Inc. 
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Iiuan.-OS 043-tlJ6.000: 

PARTICLE SIZE DISTRIBUTION & AITERBERG LlhllTS 
. W M  D-IIl. D422.DJ318 

PROJECT NAME: 

TYPE: BULK 

Rocky FlatdField LC Lab TestinglCO 
Depth (ft): - SAMPLE ID: BAE-I 

100 

9 3  52 

90 

18 34 - 

. so 

DESCRIPTION: 

uses: 

p 6 0  
a .  

50 
5 

I 
40  

g 
30 

Moderate yellowish brown (IOYR 5/4) clayey grav 
with sand 

GC I 

20 

10 

0 

1 O M )  IO0 10 I 0. I 

Particle size in millimeters 

0.0 I 0.001 

Ptnidc Size 

(m) % Parring 

12.0" I 304.8 I 100.0 

6.0" I 154.2 I 100.0 

6.0" I 154.2 1 100.0 

6.0" I 154.2 I 100.0 

3.0" I 75.0 I 84.8 

1.5" I 375 I 74.0 

0.75" 

0375" 9.5 47.0 

3 7 3  

#IO 2.00 335 

#20 0.85 28.6 

#40 0.43 24.4 

#ZOO 0.075 15.8 

Pvtii 

f lasi l idon 

Cobbla 

Fine Gnvd 

covw s a d  

Mcdium Sand 

Finc Sand 

E Sizc 

Pcrccntagc 

15.25 

25.79 

21.79 

3.68 

9.07 

8.62 
~ 

I 0.013 I 12.0 

U 1 

~~ ~~~ 

PLASTICITY CHART 

0 IO 20 30 10 50 60 70 110 90 IW I10 

LIQUID L M T  (LL) 

Golder Associates Inc. 



anuary-05 043-2246.000 
PARTICLE SUE DISTRIBUTION & ATTERBERG LIMITS 

AsllM Dd21, D412, D4318 

PROJECT NAME: 
SAMPLE ID: BAW-I Depth(ft): - 
W E :  BULK 

Rocky FlatzlField & Lab Testing/CO 

FLC I Sill or c l a y  CamC Fnc 6 m c  Mcditrm 

CRAWL 1 S A N D  FINE5 WEELES 

Pyticlc Sizc Pmklc Sizc 

DESCRIPTION: Moderate yellowish brown (IOYR Y4)clayey grav 
with sand 

USCS: GC I 

PLASTICITY CHART 

0 IO 20 30 40 50 60 70 110 90 IM l l D  

LIQUrn LIMIT (LL) 

AlTERBERG LIMITS 

PI spc hf. LL ?L 

7.1 53 17 36 - I 

DATE 111312005 
REVIEW '""E 

1 

Golder Associates Inc. 



'All Dimensions Should be in the Travel/Stowed Position 

\ 
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0'(3-2246.000 
nunry-05 

PARTICLE SIZE DISTRIBUTION & ATTERBERC LIMITS 
ASTM D42 I ,  D422, D4318 

PROJECTNAME: 
SAMPLE ID: 371 DP-AI Depth(ft): - 

Rocky FlaWField r9r Lab Testing/CO 

TYPE: BULK 

100 

90 

80 

% 70 

60 
a 

50 
S 

i 
n 40 

30 
g 

20 

IO 

0 

. .  . . ._  . - __  - . . . 

. . . . . .. . .. . . ..- .. . . . .. .. . . 

. .  . .  . . .  . . 

- . . - . .. . 

. . . .  . . 

. .  . .  

1000 100 10 I 0.1 

Particle size in millimeters 
0.01 0.001 

- 

I 
Fine i Slit n clay COrnC Fnrc Cavv MCdi"rn 

SAND FINES COBBLES GRAVEL 

P8u'clc si= Particle Size 

(mm) 7. Passing Classification Pclrcntagc 

12.0" I 304.8 I 100.0 I 1 
6.0" 
6.0" 
6.0" 
3.0' 
1.5" 

1 .O" 

0.75" 

0375" 
#4 

#IO 
#20 
#40 
#60 
#IO0 
#200 

7"" 
0.43 Medium Sand 
0.25 19.0 

0.15 16.1 

0.075 13.1 Fine Sand 

V x 

154.2 I 100.0 I Cobbles 

100.0 -1 100.0 

25.0 

l m l  XF-, 

0.036 I 113 

0.023 I 10.6 .I 0.013 [ ;::; 1 Fin- 

0.0094 Sill or Clay 

22.43 

24.12 

16.75 

3.93 

10.29 

1 9 3 3  

13.14 

Moderate yellowish brown (IOYR 514) clayey 
gravcl with sand - 

uses: GC I I 
KEVIEW 



inuary-05 

PARTICLE SIZE DISTRIBL'TION Sr ATTERBERG LIMITS 
ASTM D421, D122, DJ318 

Ncdium Fhr I Sill OT clq CD.N Finc coaaru 

PROJECTNAME: 
SAMPLE ID 371 DP-AZ Depth (A): - 
TYPE: BULK 

Rocky FlatslField & Lab TestingCO 

12.0" I 304.8 I 100.0 
6.0" I 154.2 I 100.0 

100 

90 
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70 
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50 

40 
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20 

IO 
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Cobbler 

. . . . . . . . .  . . . . .  . . .  ~ . .  . . . . .  
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. ... ........ ........ . 

. . .  11 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . '1. . ... . . . -  . ......... 

#20 I 0.85 I 303 
M O  I 0.43 I 25.0 

. . . .  

. . . . . . . . . .  - 

Mcdiurn Sand 

. . . . . . . . .  

. - -. . - - - 

.... - ... -. ... - 

#60 
#loo 
8200 

... ...... .. ....... . . . . .  - - .- ._ .- - ._ - - ._ - _ _  - _ . . . . . . . . . . .  . . . . . .  . -  _. 

+ .  e 

0.25 21.1 

0.15 17.7 

0.075 14.7 F i n c  Sand 

DESCRIPTION: Moderate yellowish brown (IOYR 5/4) clayey 
g n v e l  with sand 1 

154.2 

37.5 14.6 
I .O' 25.0 66.7 Coanc Cravcl 

0.75" 19.0 61.9 
0.375" I 9.5 I 50.6 

#4 I 4.8 I 41.6 Finc Cravcl 

810 I 2.00 I 36.2 I CoancSand 

0.036 
0.023 
0.013 
0.0095 
0.0066 
0.0033 
0.0014 

F i n s  

Silt or Clay 

Pcrccnlagc 

9.78 

28.28 

2035 
5.40 

11.22 

I030 

14.66 

PLASTICITY CHART 
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- - 
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t; 
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0 10 20 30 ul so 60 10 80 W IM) l l D  

LIQUID LIMIT (LL) __ 
AlTERBERG LIMITS 

DATE 1R&2O( 

REVlEW '"'"E 
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Accelerated Action 
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EeaVWePl Llns 0 EaalFnoe 
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DESCRIPTION: 

ktoberm 043-2246.000 
PARTICLE SIZE DISTRIBUTION & ATTERBERG LIMITS 

ASTM DJZI, D422, D4318 

PROJECT NAME: 

TYPE BULK 

Rocky FlatslFeld & Lab TestinYCO 
SAMPLE u): AV-1 Depth (ft): - 

Moderate brown ( 5  YR 4/4) clayey gravel with sand 

I000 10 I 0. I 

Particle size in millimeters 
0.01 0.001 

F i n  co- M O j h l  FmC I Silt=* C- 

GRAVEL 1 S A N D  FINES COBBLES I 
Particle size Pamklc S h e  

l m l  Y.F- 

0.036 9s 
0.023 9.0 
0.013 8.9 Fine 

0.0095 8.4 Sill or clay 10.62 
0.0067 7.7 
0.0032 7.4 
0.0014 7.4 

ATTERBERG LIMITS 
PI spc(-) 

I 6.8 I 43 I 17 I 26 I 2.70 I 
M. LL PL 

. DATE IOfISR004 
REVIEW '""E 



043-2246000 
PARTICLE SIZE DISTRIBUTION & ATTERFJERG LIMITS 

A S T M  D421, DJ22, D4318 

PROJE(JT NAME: 
SAMPLE ID 
TYPE: BULK 

Rocky FlatdField & Lab TestinglCO 
Depth(fl): - AV-2 

90 

80 

% IO 

60 
a 

so 
S 
I 

n 40 

30 

20 

10 

0 

IO I 0. I I000 I O 0  

Particle size in millimeters 
0.01 0.00 I 

m i d c  s i c  P&clc sizc 

PLASTICITY CHART 
60 

50 

I =  

g 
a 
t 5 w  

E W  
> 

10 

0 

1-1 XF- 0 10 20 30  u) XI 60 m so 90 IW 110 

0 036 1- LIQUID LlMlT (LL) 

0 023 12.5 

11.8 F i n s  AlTERBERG LIMITS 
11-2 SlhMClay 14.58 M. LL PL P I  s p c ( l u l l m r d )  

27 2.70 7.4 44 17 0 0066 10.5 
0.0032 9 2  
0.0014 9.0 

TI 1 

REVIEW 

DESCRIPTION: Dark yellowish brown (10 YR 4R) clayey gravel 
wich sand 

USCS: GC I 

C,old,er A ccnriatrc  lnr  



Irtober-04 043-22460 
PARTICLE SlZE DlSTRlBUTlON Rs AITERBERG LlMlTS 

ASTM D421, D422, D4318 

P R O J E n  NAME: 

TYPE BULK 

Rocky Ratflield & Lab Testing/CO 
SAMPLE ID: AV-3 Depth(fl): - 

100 

90 

so 

% 70 

p 6 0  
a 

50 
s 
i 

40 

g 
30 

20 

IO 

0 
lo00 

I 
MOhS Fm I Silt a clr, coalxc I F i  c- 

SAND FmEs COBBLES GRAVEL i 
Particle size 

I-) %F- 

0.035 I53  
0.027 14.4 
0.013 14.0 Fin- 

0.0064 I 2.8 

x 0.003 I 115 
0.00 I4 113 

135 Silt orClay 16.75 

DESCRIPTION: Modaate yellowish brown (IO YR 514) clayey 
gravel with sand 

GC I USCS: 
I 

AllERBERG LIMITS 
Y LL PL P I  S p c l u s d  

6.1 57 21 ' 36 2.70 

REVlEW 

Colder Associates Inc. 



IO0 

90 

80 

% 70 

p 6 0  
a 

50 
5 

i 
n 40 

g 
30 

20 

10 

0 
lo00 IO0 

1 0.1 10 

Particle sue in millimeters 
0.01 0.kl 1 

I I 
I 

couw I Fbr C- Mcdium Fm I Sill n clay 

RMS GRAVEL S A N D  
COBBLES 

Pmjc le  s i  P d C l C  si 

DESCRIPTION: Moderate brown ( 5  YR 4/4) clayey p v e l  with sand 

uscs: Gc J 

1 ' " ' .  o IO 20 JO (0 so M) m 80 90 IM IID 

LIQUKl LIMIT (LL) 

ATTERBERG LIMITS 

Y LL PL . P I  SpG1.u.mcd) 

12.0 66 25 41 2.70 I 

REVIEW 
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DESCRIPIJON Moderate yellowish brown (lOYFt 514) poorly 
graded gravel with clay and sand 

m s :  GP-Gc I 

a l d e r  Associates Inc. 
~~ 



ATTIERBERG LIMITS 

DESCRIPIION Modaate yellowish brown (IOYR 514) poorly T E c a P R H  
DATE 02ROL?005 

graded gravel with clay and sand 

uscs GPWj R E V I E W -  I 

Golder Associates Inc. 



DESCRIPTION: Moderite yellowish brown (1OYR 514) poorly 
gndal gravel with clay arid sand 

REVIEW 
USCSI GPGC J 
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p 6 0  

s m  
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i 
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g 3 0  

20 

10 

0 

0.01 0.001 1 0.1 IUO 10 

Parijclesizein- 

REVIEW 

DESCRIPI1ON: Moderate yellowish brown (10 YR 5/4) poorly 
graded gravel wim clay and sand 

uscs: GPCC I 

. ... . . .  . . .. - - . . .. . . . - . . . .. - . . . - . . . 

Golder Associates Inc. 
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ATEREERG UMlTS 



0.01 0.001 1 0.1 

wrtidesizein -"- - 

RBVIEW 

DESCRIPTION: Moderate brown (IOYR 46) clayey gravel Wim 
sand 

mC.5 Gc I 

Golder Associates I~C. 





0412246000: arCb-05 
PAFCTlCLE SIZE DISTRIBUTION & AlTERBERG LIMITS 

m D421, IMZ& D4318. m 9  

PROJECT NAME 

TYPE-- pail 

FhtrlPidd & Lab T&@o 
SAMPLE ID: AM 2-01 0-2" 

--- 

. . . . . . . .  

. . . .  -. . . .  . . . . .  . . . . . . .  

. . . . . .  . . . . .  ._ . 

I 
. . . . . .  

. . .  

. .  .. . - .  i 
1 

I : 
I 
I 
i 
! 

I 

i 
! i 

i 

-.i i 

I I 

I 
i 

1 
i 
I 

IO Particle size b millimeters ' 0.1 0-01 

25.21 

832 

9.02 - 

I PLASTICITY CHART 

. . . .  __ _. 

. .  . .  

CL-m 

0 J : : : -  . .  

01-011 7 . .  

. .  
I i O I Q ~ J O U I  1-1 

LlQulD U W I T  (U) ----- 0.035 iao 
0.023 1x7 
0.013 147 F- A'TTUZBERG UhUTS 
0.0095 13.0 S i h o r C h y  19.13 U m. n W(-=QdI 

0.0067 11.7 - 44 17 n 2-78 
ss - 

0.0033 I05 
0.0014 9.4 

Dark yellowish brown (10 Y R 42) clayey gravel 
with snd 



043-Z2464m lay45 
PARTICLE SIZE DISTRIBUTION & AlTERBERG LIMITS 

ASTM D421, D422, D4318, M519 

PROJEXT NAME Rocky Iilats/FTeld & Lab Testing/CO 
SAMPLED: AM 2-2 DeDth: - 
W E :  Pail 

100 - 
9 0 -  

8 0 -  

% 70 - 
I 

p 60- 
a 

5 0 -  
S 

i 
40 - 

30 -. 

20 -' 

10 -- 

O F  
I 

Particle size in millimeters 
0. I 

I 

0.01 0.001 

- 

Md- Fm I Sill rn clay coarv Fm C-c I 
GRAVEL 1 SAND FINES COBBLES I 

Particle She Panicle sizc 

DESCRIPTION: Dark yellowish brown (10 YR 4/2) clayey gravel 
with sand 

USCS: Gc I 

PLASTICITY CHART 

0 IO 20 30 40 W 70 80 90 100 110 

LIQUID LIMIT (LL) 

ATTERBERG LIMITS 

M. LL PL PI Spc(ars"rnM 

10.8 40 19 21 2.70 

Golder Associates Inc. 



COBBLES 
Fine I Silt or Chy C- Finc Cornc Mtdim 

GRAVEL 

DESCRIPTION: 

USCS: 

Dark yellowish brown ( I O  YR 4/2) poorly graded 
gravel 

GP I 

043-2246-00 lay-OS 

PARTICLE SIZE DISTRIBUTION & ATTERBERG LIMITS 
ASTM D421, D422. D4318, D5519 

P R O J E n  NAME: 
SAMPLE I D  
TYPE: Pail 

Rocky FlatslField & Lab Testing/CO 
A M  2-3 Depth: - 

100 

90 

80 

Yo 70 

p 6 0  
a 

so 
S 

i 
n 40 

g 
30 

20 

IO 

0 

... -. .............. - .... . . . . . . . . . . .  . . . . . . .  . .  

. . .  
. . . . . . . . .  . . . . . . . . .  

-. ...... . __ 

-- 

1000 IO0 IO 1 0. I 

Particle size in millimeters 

0.01 0.00 1 

Panicle Sizc Panicle Sizc 

(-) % Parsin g Classification Pcrccntagc 

12.0" I 304.8 100.0 

12.0" 304.8 I 100.0 Cobbles 24.00 
12.0" I 304.8 1 100.0 

37.5 49.3 
I .0" 25.0 

0.75" I 19.0 I 30.8 

I I 0.375" I 9.5 L 19.4 _I 
I #4 I 4R I 1 7 ?  ._ .-.- Fine Gravcl 17.51 

#IO I 2.00 10.1 CoarscSand 3.12 
t120 I 0.85 8.7 

7 I #40 I n47 I 7 7  , #60 I 02; 

# I O 0  0 IS I ~~ 4 McdlurnSand 2.44 

3.03 Fine Sand 

I-) %Finer 

0.036 3.9 
0.019 3.4 

0.0 I2 3.1 

0.0080 2.9 
0.0067 2.7 

0.0032 I .9 
0.0014 1.7 

I .  

IMdK(LL)O 80 90 IW 110 0 10 20 10 MLa%[QUI 
C L - M L  

AnEREERG LIMITS Fines 

Silt or Clay M. LL PL ri sPc (rlrrrrnrq 

8.5 40 23 17 2.70 

TEcHF DATE 511 212005 



MareMK 043-2246-000 
PARTICLE SIZE DI!TI'@BUTION & ATIXRBERC LIMITS 

AsfM D421, D422, LM318, M519 

PROJECT NAME: 

TYPE Pail 

Rocky FlatdField & Lab TestiagICO 
SAMPLE I D  A M  22-01 Depth 0-22" 

- --- 

% 

0.037 

0.014 

0.0097 
0.0069 a9 

M 0.0014 

DESCRIPTION: Dark yellowish brown (IO YR 516) I 
uscq - I 

- . . _. . . - . - - - 

I ATIERBERG LIMITS 
Y U P L  

I I - 2.7@ I 

REV'Ew w 



043-2246-0002 March45 
PARTICLE SIZE DISIlRlBUTION & ATI'ERBERG LIMITS 

ASTM D421. D422. W18, D5519 

PROJECT NAME: 
SAMPLE ID 

Rocky FlatJlFleld & Lab TesthglCO 
A M  22-02 Depth: 0-22" 

D E S C R I P ~ O N :  Dark yellowish brown (10 YR 616) TECH MGC 
DATE 3/14/2005 

REVIEW NG uscs - 1 
-I 

# I 0 0  0.1s 15.0 

#200 0.075 123 Finc sand 857 
1-1 *Fb.r 

0.037 I 10.9 

0.023 10.4 

0.013 9 3  Flna 

0.0096 8.8 silt or CIay 1255 

0.0068 7.9 

0.0033 7 3  

0.00 I4 7.1 

. . . . . .  

LIQUID LIMIT (LL) 

ATERBERG LIM~TS 
6% U rt. PI SpCianrd)  

- - - - 270 I I I 



'arch45 043-2246-000 
PARTICLE SIZE DISIlllBUTION & A'ITERBERG LIMITS 

ASThl D421, D422, D4318, D5519 

PROJECT N A M E  

SAMPLE I D  AM 22-03 Deplh: 0-22" 
T Y P E  Pail 

Rocky FlaWPleld & Lab TestinglCO 

-- 
100 

90 

so 

% 'O 

P 6 0  
a 

50 
5 

i 
n 40 

g 

30 

20 

I O  

0 

. . . . . . . . .  

. . . . .  

. . . . . . . . .  . .  

. . . . . . . .  . - .  

. . .  

. . . . . . .  . . . . .  . . .  

. . . . . . . .  . . . . . . . . . .  - . . . . . . . . .  

0. I 0.0 I 0.00 I lo00 100 I O  Particle sue bt millimeters 
.. .................................. -. ___ - ....... - 

I FmC I Sal OT c h y  Modhnn coav Fmx - 
SAND FINES COBBLES GRAVEL 

Pmiclc size Putk lc  S i x  

(m) %Passing Clarrificalion 

120" 304.8 100.0 

12.0' 304.8 100.0 

3.0' 75.0 75.7 
13- 37.5 60.1 

1 .Q 25.0 515 CoancCnvel 

12.0" 304.8 100.0 Cobbla 

6.0' 154.2 91.9 

0.75- I 19.0 1 48.0 
0575" I 95 I 38.7 

u4 4.8 325  RncGmvcl 

#IO ZOO 29.4 6nncsud 

120 0.85 24.6 
#40 0.43 19.6 Mcdium Sand 

#10 0.25 I 61 
11100 0.15 13.6 

#200 0.075 11.2 Fmc Sand 

Pmcnlagc 

24.28 

27.76 

I550 

3.04 

9x3 

8.4 I 
1-1 YJ- 

0.037 10.6 

0.023 9 5  

0.0096 8. I SillOrchY 11.17 

0.0 I4 8.8 Finex 

0.0068 8.0 
0.0033 6.8 
0.00 I4 6.7 

(i; 0, 

D 
x 
X 

2 

DESCRIPTION: Dark yellowish orange (10 YR 6/6) I J 
USCS - 

. -- ....... 

0 I 
o 1 0 m ~ m o w r n ~ s o 1 w 1 1 o ~  

LIQUID LIMIT (LL) 
-- - 

ATERBERG UMlTS 

DATE 3/14/2005 
REVIEW "'"E 
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arch-OS 043-22460001 

PARTICLE SIZE DISTRIBUTION & A m R B E R G  LIMITS 
A m  D421, D422, D4318, D5519 

PROJECT N A M E  
SAMPLE I D  A M  22-04 Depth: 0-22" 
TYPE: Pail 

Rocky FlaUField & Lab TestiogICO 

1 0 0  I O  Particle size In millimeters 0. I 0.01 0.00 I 

C- Fm C- Md- Fm. I sin cb, 
cooaLEs GRAVEL I SAND FINES 1 

I--=@ X F i  

0.037 12.6 
0.023 11.8 
0.014 1 1 3  Fins 

0.0096 11.1 S101 Clay 14.57 

0.0068 I O 3  

0.0033 9.5 

0.0014 8.2 

DESCRIPTION: Dark yellowish orange (10 YR 6/6) 

I uses: _- 

PLASTICITY CHART 

0 . . _  I 
IJ IO m IO a m 60 m w 90 i m i i o :  

LIQUID LIMIT(LL) 
.i -_ 

ATERBERG LIMITS 
M. LL PL P I  Socfrvvmrdl 



Kh-05 043-2246-00 

PARTICLE SIZE DISTRIBUTION & ATTERBERG LIMITS 
ASTM WZI, b422, D4318, D5519 

PROJECT NAME: 
SAMPLE ID: A M  22-05 Depth 8 2 2 "  

TYPE Pail 

Rocky FlaUField & Lab TestinglCO 

12.0" 304.8 100.0 

12.0- 304.8 100.0 cobbks 

12.0- 304.8 100.0 

I O 0  

90 

80 

70 
Ye 

P 60 
1 

50 
I 

I 
n 40 

g 
30 

20 

I O  

0 

21.78 

. . . . . . . .  . . . . . . . .  

. . . .  . . . .  

. . -  

. . . . . . . . . .  . . . . . . .  

. .  . ,  . 

. . . . . . . .  .......... ._ . . . . . . .  

# I 0 0  I 0.15 I 133 

u2w) I 0.075 I I os Fmc Sand 8.75 

6.0" I 154.2 I 97.1 

3.0- 75.0 I 7 8 2  w, c-Grn*cl i 23-68 

0.15' 
0.375" 45.0 

38.1 F i x  Gnrcl 16.43 

1110 I 2.00 I 33.1 I CoarscSand 

It20 I 0.85 I 25.4 

M O  I 0.43 I 19.5 I McdiumSand 

llr0 1 025 I 15.9 I 

4.95 

13.64 

0.037 

0.024 
0.014 Fins 

Sill orclay 

0.0068 

0-0033 
0.0014 

~ . 

LIQUID LIMIT (LL) 
--- - 

10.76 A ATTERBERG UMITS 

PI S p C ( . u " d I  Y U PL 

- - - - 2.70 I I I 

USCS: REVIEW 

I 



1 

cb-05 043-224&0002 

PARTICLE SIZE DISTRIBUTION & ATTERBERG LIMITS 
W21, W22, D4318, D5519 

I00 

90 

80 

70 b 

' 6 0  
I 

* so 

i 
40 

30 

2a 

l a  

( 

PROJEm NAME: 

TYPE 

Rocky F l a t f i e l d  & Lab TestindCO 

Pail 
SAMPLE I D  AM 22-06 Deplhr 0-22" 

~ 

& 

- 

0. I 0.0 I 0.001 j IO00 I 0 0  IO Particle size ln millimeters I 

-~ -- . - ._ . . - _.__ - 

COrra Fsl Cpvv t4cdiwm Rac I S l h a C l q  

I SAND FINES CODDLES GRAVEL 

Plnklc Size Pmklc Si= 

(-1 %F- 

0.037 11.3 

0.023 10.1 
0.014 9.9 nm 
0.0096 9.1 Silt o r C b j  12.W 

0.0068 8.8 

0.0033 7.9 
, 0.0014 7.0 

DESCRIPTION: Dark yellowish orange (IO YR 6/61 1 
I 

uses: - 

__-. . -  

PLASTICITY CHART 
tu. 

. . .  . s o . . .  . 

- 
t 

, _ .  o m  _ . .  . . . 
o IO m 90 UI so tu m 80 90 1 w 1 V J  

- .  

LIQUID LIMIT (LL) 
.-.____ -- .- 

ATEREERG LIMITS 

REVIEW 

I 



043-224640 

PARTICLE SIZE DISTRIBUTION & ATTERBERG LXMITS 
ASTM M21. MU, D4318, M I 9  

PROJECT NAME: 
SAMPLE ID: A M  22-07 Depth: 0-22" 
T Y P E  

Rocky FlaWField & Lab TestingKO 

Pail -- 
100 

90 

80 

% 

P 60 
a 

50 
S 

I 

40 

6 

30 

20 

IO 

0 

100 10 Particle size in millimeten 0.1 0.01 0.00 I 
. . ... ___ -__ . . . . 

C- Fbc C-nr Wsm Far I S b m C l q  

COSULES GRAVEL I SAND . FlNEs 

PaIIiik Sire Panicle S i x  

Paccotagr 

26.70 

23.36 

16.08 

3.97 

9.81 

9.18 

0.037 tTz-+-+l 

0.0033 I 6.6 
0.0014 19 

I om 

DESCRIPTION: Moderate yellowish orange (10 YR 514) well- 
graded gravel with clay and sand 

USCS GW-GC I 1 

ATTERBERG LIMITS 

M. U rL n sPc(=-l.n 

- I 42 I 18 I 24 I 2.70 

REVIEW 



, 

I 

arch-OS 043-2246-0( 

PARTICLE SIZE DISIIUBUTION & Al'lXRBERC LIMITS 
ASTM D421, D422, LM318, Ma9 

PROJECT NAME 
SAMPLE I D :  AM 22-08 Depth: 0-22" 
TYPE: 

Rocky FlaWFiild & Lab TestingfCO 

Pail 
--I 

I 0 0  

90 

80 

% 'O 

P 6 0  
a 

s s o  
S 

i 
n a  

6 
30 

20 

10 

0 

. . . . .  

m.un.an$p+nm 
. . .  

:. 

. . .  
. _  

. . . . . . . . .  . . .  . . . . . . . . . . . . . .  
. .  

. .  . .  
. .  . .  . _ .  

- ...... - .... . . . . . . . . . . . . . .  \ . . . . . . .  . .  

. . .  

. . .  

. . . .  

..... .: 1 1 . . . . . . . . . . . .  

. . .  _ . 

..... .. 

lo00 100 IO Particle size In millimeters 0. I 0.01 0.001 
- _ _  . - . . - -- 

cmlx Finc cmne Hcduvn Fur I sill - cby 

CODDLES GRAVEL I SAND FINES 1 
hniclc Sizc P a n K l C  Sizc 

........... 

PLASTICITY CHART 
6 0 ,  

. . . . . . . . . . .  
W 
0 
L 

0 IO m 30 (0 so m~ m w r ) 1 0 0 1 1 0  

LIQUID LIMIT (U) 
-~ .......... 

ATERBERG LIMITS 
Sill or Clay 1 I32 M, U n PI SpC(=-- 

- 41 18 23 2.70 I 

DATE uisna 
DFSCHIPTION: Dark yellowish orange (IO YR 6/6/) well-graded 

gravel with clay and sand 
REVIEW USCS: GW-GC I 



March45 043-2246-0002 
PARTICLE SIZE DISTRIBUTION 8~ AlTERBERG LIMITS 

ASTM D421. D422, W318, D5519 

PROJECT N A M E  
SAMPLE ID: 

Rocky FlaWField & Lab Testing/CO 
A M  22-09 Depth 0-22” 

C- Fac C- M r d i u n  FUr I E h a C b y  

I COBBLES GRAVEL SAND FINES 

Panicle Size Rniclc Size I 

(-) YF- 

0.037 9.9 

0.023 a9 

0.0096 7.1 Sil1aClsy 1 1 8 6  

0.014 8.5 Finrr 

0.0068 1.5 

0.0033 7.2 

0.0014 6.2 

_. . . . . .. .. I 
PLASTICITY CHART 

60- 

Io- 

- - 
t 

n z 

o IO 20 JO 40 50 ta m m 90 lm 110 

LIQUID LIMIT (LL) 

! 

ATTERBERG LIMITS 

M. LL PL P I  SpC(Srrumrd) 

23 I 2.70 - I 40 I 17 I 1 

DESCRIPTION: Dark yellowish orange (IO YR 6/6)well-graded 
eravel with clav and sand 

REVIEW 
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! 

I 

h b - 0 5  043-22464 
PARTICLE SIZE DISllllBUTlON & ATl'ERBERG LIMITS 

D421, D42.2, M I S ,  D5519 

PROJECT NAME: 

TYPE: Pail 

Rocky Flats/Field & Lab Testing/CO 
SAMPLEID: AM 22-10 Depth: - 

100 

90 

80 

70 70 

p 6 0  
a 

i 
40 

30 

20 

10 

0 
1000 loo 10 1 0.1 

Particle size in millimeters 
0.01 0.001 

Fmc C- Mcdivm FmC I Sill or C I q  C O W  

COBBLES GRAVEL I SAND Fnrrs I 
Pankle si 

0.014 
0.0098 
0.0069 
0.0033 
0.0014 

UESCRIII1ON Moderate yellowish brown (10 YR 514) poorly 
graded gravel with clay and sand 

USCS: GP-GC I 

PLA!X!CITY CHART 

0 10 20 M 40 50 60 70 80 90 100 110 

LIQUID L M T  (LL) 

ATTERBERG LIMITS 
PI SpCbssUmc r.t LL PL 

I 10.6 I 4 0 1  18 I 22 I 2.70 

Golder Associates Inc. 



04%- larrh-05 

PARTICLE SIZE DISTRIBUTION & AlTERBERG LIMITS 
AsrM D421, D422, D4318, E519 

PROJECT NAME: 

TYPE: Pail 

Rocky FlatslField & Lab Testing/CO 
SAMPLE ID: AM 2211 Depth: - 

100 

90- 

8 0 -  

70 

60 

50 

40 

30 

20 

IO 

0 

- 

~ 

- '  

-. 

-. 

--  

-- 

-. 

,- 

12' 

0.037 
0.024 
0.014 

0.0098 
0.0069 
0.0035 
0.0015 

loo0 100 

10.1 
9.4 
9.0 F i S  

8.8 Sihor Clay 13.06 
8.2 
7.3 
7.1 

10 1 0.1 0.01 0.001 
Particle size in millimeters 

DESCRIPTION: 

M d l u m  Fe I s i t  or Clay CQnC Fm C- 

COBBLES GRAVEL I S A N D  RNES I 
Particle SLC Panicle size 

Moderate yellowish brown (10 YR 5/4) clayey 
gravel with sand 

1 e 

V P 

Percentage 

26.05 

17.78 

11.23 

7.14 

PLASITCITY CHART 
6O 

E 
Ill 

20 
2 

IO 

0 
o IO m m 40 m 60 70 80 90 100 I I O  

LIQUID LIhlJT (LL) 

AITERBERG LIMITS 

Y u PI. PI S p c ~ a r r m d )  

1 10.1 1 4 6 1  17 I 29 I 2.70 I 

DATE 04/28/2005 
REVIEW """E 

Golder Associates Inc. 



IarCb-05 043-2246-0 
PARTICLE SIZE DISTRlBUTION & AlTE.RBERG LIMITS 

ASI’M D421, D422, D4318, D5519 

PROJECT NAME: 
SAMPLE ID: AM 22-12 Depth: - 
TYPE: Pail 

Rocky FlaWField & Lab Testing/CO 

100 

9 0 -  

80 

10 

6 0 -  

M -  

40 

30 

20 

10 

O r  

- 

- 

- 

- 

- 

- 

- 

12- 3’ 2’ I’ Y4‘ 

loo0 10 I 0. I 0.01 0.001 

Particle size in millimeters 

C- Fm IC- Md- Fm I sih or clay 

COBBLES GRAVEL I S A N D  RNwi 

Particle s i  Particle Size 

0.15 I 18.3 
n00 I 0.075 I 15.2 Fm sand 9.80 

1 -  0 I O  20 M 40 SO 60 70 80 90 100 I10 

LIQUID L M T  (LL) 

ATTERBERG LIMITS 
0.0098 Y LL PL PI spCtarsumr 

0.0069 9.6 9.4 42 16 
0.0033 8.2 
0.0014 7.7 

I 26 1 2.70 

DESCRWIION: Moderate yeUowish brown (10 YR 5/4) clayey 
gravel with sand 

uscs Gc I REVIEW 



resent Landfill 
:eleraled Action 

Explanation: 

Traffic Control Signs 
Haul Route 
Power Lines 

i] Preble's Protection Area 



0 4 ~ 2 ~ 4 6 - o o o  larch-OS 

PARTICLE SIZE DISl lUBm.ON & AITERBERG LIMITS 
As17M D421, D4Y-2, D4318, M519 

PROJEm NAME: 
SAMPLE ID: AMV-I Dcpth 
TYPE Pail 

Rocky Ratsfl;ield & Lab TestingICO 

._ ... ... 

I00 

30 

80 

% 'O 

P 6 0  
a 

so 
5 

i 
n 40 

g 

30 

20 

I O  

0 

lo00 1 0 0  IO Particle size h millimeters 0. I 0.0 I 0.001 
i . __ - 

FUr I si l l  m * C- F- Coo- Mrd- 

COBBLES mva I SAND FINES I 
h i c l c  s ic  Pmiclc S i x  

I DESCRII'TION: Modcnte yellowish brown ( I O  YR 9 4 )  I 
us-:[ - I 

o IO m JO u) w) M 70 sn 70 I W I I O :  

LIQUID LIMIT ILL) 
_. - . . . . . . . -. 

AITERBERG LIMITS 

REVIEW 



04S2m6-00( fay45 
PARTICLE SIZE DISTRUBUTION & ATIXRBERG LIMITS 

A!3M D421, D422, D4318, D5519 

PROJE€T NAME 
SAMPLE ID: AMC 2-1 
TYPE: 

Rocky FlatslField & Lab Testing/CO 

Pail 
Depth: - 

DESCRIPTION: 

100 

90 

80 

% 70 

p 6 0  
a 

50 

i 
n 40 

30 

20 

10 

0 

Reddish brown (5 YR 4/4) clayey grave wilh Samt 

12' 

El!! 

I' Y4' 318- I 4  110 

10 1 0. I 0.01 0.001 
Particle size in  millimeter^ 

I 
Fm I Sill or CIS, Cn- Fur C- Medium 

S A M )  FlJws COBBLES GRAVEL I 
panicle sizc Panicle S i  

(-) %Fm, 
0.050 19.1 
0.023 18.1 

0.013 16.7 Fines 
0.0093 15.7 Silt or Clay 22.35 
0.0067 14.1 
0.0032 u.7 
0.0014 12.0 

PLASIlCITY CHART 

0 I O  20 u) 40 50 60 70 80 90 100 110 

LIQUID LIlrlJT (LL) 

ATTERBERG LIMITS 
Y u. PI. n SpC1nwmn 

9.2 40 22 18 2.70 

REVIEW 

Golder Associates Inc. 



I 

DESCFUPTION: 

USCS: 

043-2246 May-05 

PARTICLE SIZE DISTRIBUTION & AT'IXRBERG LIMITS 
ASIU W21, D422, D4318, D5519 

PROJUJT NAME: 

W E :  Pail 

Rocky LlatslField 81 Lab Testing/CO 
SAMPLE ID: AMC 2-2 Depth: - 

I 

Reddish brown (5 YfZ2.5/2) poorly graded gravel 
with silt and sand 

GP-GM I 

100 

90 

80 

% 70 

p 6 0  
a 

50 

i 
40 

30 

20 

10 

0 

2' 3 ' 1  

100 

I *  9 4 -  3 

10 

810 110 840 

I 0.1 0.01 0.001 
Particle size in millimeters 

FUr I Sill OT clay C- F k  C a n e  Medium 

COBBLE5 GRAVEL I SAND FINES 1 
Panick Sue Panicle si 

0.05 I 

0.013 

0.0066 
0.0032 
0.0014 2.9 

Sih or Clay 

0 IO 20 M 40 SO 60 70 80 90 100 110 

LlQUlD LIMIT ILL) 

ATTERBERG LIMITS 
Y LL PL. PI SpG(a0IImc 

6.1 40 28 12 2.70 

DATE OSlO5RM 
REVIEW "'"E 

Golder Associates. Inc. 



ROCK LAYER TESTING 
All Rock Layer samples has grain size and uniaxial compressive strength tests 
performed on them. See the Rock Layer Sample Location Map for sample 
locations. 



n 

Present Landfill I . [&-y~c 6 ) ) ~  Explanation: 
Accelerated Action 

I ’  

I EJ Preble’s Profection Area ~ 
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GOLDER ASSOCIATES . 

. .  
- 

Total Wei ht of Sample 
4 1  

Total 

BULK GRADATION 

DATE 
PROJECT NAME 
PROJECT N U M B @ !  
SAMPLE ID:  
MATERIAL 

(Ratio (3"-:total3"-) I 21.01 I 
Cumulative Percent Percent 

10.0 
6.0" 
3.0" 

Passing 3" 

r 
I .5" 
I .0 
.75" 

.378" 
#4 

Pa" 



. i  BULK GRADATION 

h 

DATE 
PROJECT NAME 
PROJECT NUMB 
SAMPLE ID: 

-. '. 
f Sample MATERIAL 

[Ratio (3"-:total 3"-) I 20.06) 

. 1  

! 

Cumulative Percent Percent 

10.0" 
6.0" 
3.0" 

Total Passing 3" 

Total Passi 

GOLDER ASSOCIATES 



Total Wei ht of Sample 
p i @ S @ k F l g  

j 

'; 

Total 

BULK GRADATION 

DATE 
PROJECT NAME 
PROJECT NUMB 
SAMPLE ID: 
MATERIAL 

(Ratio (3"-:total 3"-) I 1 l . l O J  

Cumulative Percent Percent 

10.0" 
6.0" 
3.0" 

Passing 3" 

Split Sieve 
I .o 
.75" 

.378" 
Total Passing 378" 

. GOLDER ASSOCIATES 



BULK GRADATION 

Total Wei ht of Sample 
m g  

DATE 
PROJECT NAME 
PROJECT NUMB 
SAMPLE ID: 
MATEFUAL 

IRatio (3"-:total 3"-) I 34.15) 

Cumulative Percent Percent 

10.0" 
6.0" 
3.0" 

Total Passing 3" 

I .O" 
.75" 

.378" 
Total Passing .378" 

GOLDER ASSOCIATES 



'1 
i 

Total Wei ht of Sample 
[&1g 

BULK GRADATION 

DATE 
P R O J E n  NAME 
PROJECT NUMB 
SAMPLE ID: 
MATERIAL 

[Ratio (3"-:total 3"-) I 18.471 

Cumulative Percent Percent 

10.0" 
6.0" 
3.0" 

Total Passing 3" 

Snlit Sieve 

Total Passing 

-r - -  - - 

I .O" 
.IS" 
378" 
.378" 

GOLDER ASSOCIATES 



.? 

i 

.?  

I Total Wei ht of Sample 
d i g  

BULK GRADATION 

DATE 
PROJECT NAME 
PROJECT NUMB 
SAMPLE ID: 
MATERIAL 

[Ratio (3"-:total 3"-) I 18.051 

Cumulative Percent Percent 

10.0" 
6.0" 
3 .o" 

Total Passing 3" 

1 .O" 
.75" 

.378" 
Total Passing .378" 

GOLDER ASSOCIATES 



ample 
g 

Total 

BULK. GRADATION 

DATE 
PROJECT NAME 
PROJECT NUMB 
SAMPLE ID: 
MATERIAL 

1 Ratio (3"-:total 3"-) I 15.141 

Cumulative Percent Percent 

10.0" 
6 . 0  
3.0" 

Passing 3" 

%lit Sieve 

GOLDER ASSOCIATES 



~ 

. .  L . 0- " * C U I  

A S l M  D 2938 . 
CLIENT: Goldw m a l e s  

LOCATION: Rock Flat CO. 

PROJECT WETS Pmjed 

JOB NO.: 200394 

DATE TESTED: 11108/04 HN 

- lndlcetes UD < 20. Correction Factor fram ASTM D 2938 used. 
C==Oo.88+Q24bhJ 
Ca = Failure Load f Slrrface Area 
b = Sample DbrmW 
h =Sample Length 

S: Shear Failure, M Matrix Faihre, FN: Fracture, BedfingNokJ Failure. C: Combination 
'* Failure Types: 

.. . .Jotas and Comments; . 

1 

Data Entered By: 
Daie Checked By; 
Filename: ADVANCED 'nRRA TESTING. Inc. 

. -. 



UNCONFINED COMPRESSIVE STRENGTH 
ASTM D 2938 

Specimen, Diameter 
ID (in.) 

3L-3 1.995 
. . L i n g  . .. . .. . . - .. 

3 L 4  1.995 

x ... 
. 1  t i  
, -; 

I ;I_IENT: Golder Associates, Inc. 

. . ._ DcATION: 
... . .  
..= 

Length Mass Wet Failure -Failure Compressive 
(gms) Density Load Types Strength 

(PCf) (psi) 
- (in.) 

4297 571 -90 162.2 28.253 F 9.040 
. *  (Ib) 

4.418 608.80 167.9 36,846 SIF 11,790 

JOB NO.: 

DATE TESTED: 

2003-96 

2n105 HN 

. .. 

'3s and Comments: 

- 3 t a  Entered By: 
& Checked By: 
ename: 

. .  
Failure Types: 

S: Shear Failure, M: Matrix Failure, FN: Fracture, BeddingNoid Fa-ilure, C: Combination 

HN Date: 02/07/2005 

ADVANCED TERRA TESTING, Inc. 



UNCONFINED COMPRESSIVE STRENGTH 
ASTM D 2938 

Specimen Diameter Length Mass Wet Failure Failure Compressive 
ID (in.) (in.) (gms) Density Load Types Strength 

(psi) * 
Boring (pcf) (Ib) 
RL-2 I 1.987 3.718 511.50 169.0 79,285 S '25360 

~ RL-5 I 2.003 3.872 I 609.80 190.4 57,300 C '18110 

CLIENT: Golder Associates JOB NO.: 2003-97 

LOCATION: Rocky Flat Project Site DATE TESTED: 3/12/05 HN 

PROJECT: ## 043-2246 

Notes and Comments: * Indicates UD < 2.0. Correction Factor from ASTM D 2938 used. 
C=Ca/[0.88+0.24 blh] 
Ca = Failure Load I Surface Area 
b = Sample Diameter 
h = Sample Length 

SI Shear Failure, M: Matrix Failure, FN: Fracture, BeddingNoid Failure, C: Combination 
** Failure Types: 

Data Entered By: 

ame: 

Date: 0311 512005 
"Nd Date: 03IK/a(  
GOUCSRl3 ADVANCED TERRA TESTING, Inc. 



. .. 

UNCONFINED COMPRESWE S17IENGTH 
ASW D 2938 

-. .- * .  

. .  

JOB NO: 

DATE TEST=: 

2003.99 

. .  

Jdesandcomments: * Failrrtw Types: 
S: Shear Failure, M: Matrix Failure, FM Fracture. eeddin@Void Failure. C: Combination 

4 

HN Date: w/16/2005 
Cj Date: 0411@0( 

GOUCSR14 ADVANCED TERRATESTING. k 



GRAVELS TESTING 
All gravel materials were subjected to off-site laboratory grain size analysis only. 
Gravels were used as bedding materials for both the gas vent trenches and the 
culverts. 



lanuary-05 043-2246401 
PARTICLE SIZE DISTRIBUTION & ATTERBERG LIMITS 

ASTM D421, D422, D4318 

PROJECT NAME: 
SAMPLE ID: GVG-1 Depth(ft): - 
TYPE: Bulk 

Rocky FlatdField & Laboratory Testing/CO 

I O 0  

COBBLES 

90 

I 
I Sib or clay Carrrc Fine Coarrc Medium Fin< 

GRAVEL 

80 

DESCHIITION: 

USCS: 

% 70 

Medium gray poorly graded gravel 1 
GP I 

60 
a 

50 
S 

I 

n 40 

g 
30 

20 

10 

0 

1000 

1- 

I O 0  

/4- YB- 

I O  I 0 1  0 01 0 001 

Particle size in millimeters 
- - - - __ 

Paniclc S i x  Paniclc Sirc 

Fincs 0.07 

PLASTICITY CHART 

50 - - 
e 

f 

2 

x 40 W 
a 

10 

I- UJ 

4 20 
P 

10 

0 

0 10 20 10 40 SO 60 10 80 90 100 110 

LIQUID LIMIT (LL) -__ 

ATTERBERG LIMITS 

P L  PI SG M. LL 

I I I - I - - - _ 

Golder Associates Inc. 



[ic(uvcmber-04 313-2246-30( 
PARTICLE SIZE DISTRIBUTION & ATTERBERG LIMITS 

ASTM D421, D422, D431S 

I 

PROJECT NAME: 
SAMPLE ID: GV-1 Depth@): - 
TYPE: Bulk 

Rocky Flats/Field & Laboratory Testing/CO 

loo 

90 

80 

% 70 

p 60 
a 

50 
s 
I 

40 

g 
30 

20 

IO 

O F  

1 
I 
1 

- 

- 

- 

-. 

-- 

-- 

-- 

1000 

COBBLES 

100 10 I 

I FmS I sioo.), 68w _ _  Fms 6uu M d u m  

GRAVEL 

0.1 0.01 0.001 

DESCRIPTION: 

USCS: 

Grayish orange pink (5  YR 7R) poorly graded gravel 

GP 1 

Partick S L r  Particle sire 

Fmcs 0.33 

PLASTICITY CEART 

AllERBERG LIMITS 

M. U PL PI SG 

1.0 - - - - 

Colder Associates Inc. , 



ROJECT TITLE 
IOJECT NO. 

REMARKS 
c Rocky FlatslField and Lab Testing/CO SAMPLE ID PDGl 

043-2206-0002 SAMPLETYPE Bulk 
SAMPLE DEPTH (ft) NR 

1 
- 

SIEVE ANALYSIS 
Tare Weight 

0.00 I 

WATER CONTENT (Delivered Moisture) 
Wt Wet Soil 6t Tare (pm) (Wl) [  

12.0" 
6.0" 
3.0" 
2.5" 
2.0" 
1.5" 
1 .O" 

0.75" 
0.375" 

#4 

#8 
#16. 
#30 
#SO 

# I  00 
#zoo 
PAN 

Hygroscopic Moisture For Sieve Sample 
Wet Soil & Tare (gm) 
Dry Soil &Tare (pm) 

Cumulative 
Wt Ret (Wt-Tare) (%Retained) YO PASS 
+Tare ((WI reVw6)*100) (100-?4ooret) 

I 0.00 1 0.00 I 0.00 I 100.00 I 

Wt Dry Soil 6t Tare (gm) (w2) 
Weight ofTare (gm) (w3) 
Weight ofwater  (gm) (w4=wl-w2) 
Weight 01'Dry Soil (gm) (w5=w2-w3) 
Moisture Content (Yo) (w4/wS)*100 

0.00 I 0.00 I 0.00 I 100.00 
0.00 I 0.00 0.00 I 100.00 

Tare Weight (gm) 33.34 
Moisture Content (%) 1.3 

Total Weight Of Sample Used For Sieve Corrected For Hygroscopic Moisture 
Weight Of Sample (gm) 1197.30 

0.00 Tare Weight (gm) 100.48 

0 .oo I 0.00 I 0.00 I 100.00 
0.00 I 0.00 0.00 I 100.00 

W6)  Total Dry Weight (gm) 

0.00 I 0.00 I 0.00 I 100.00 
0.00 I 0.00 0.00 I 100.00 

1082.85 

0.00 
54.93 

821.20 
960.10 1' 960.10 I 88.66 I 11.34 
1006.00 I 1006.00 I 92.90 I 7.10 

0.00 0.00 100.00 
54.93 5.07 94.93 

821.20 75.84 24.16 

1029.30 
1042.90 
1053.00 

I 1060.50 I 1060.50 . I 97.94 I 2.06 I 

1029.30 95.05 4.95 
1042.90 96.3 1 3.69 
1053.00 97.24 2.76 

SIEVE 

% COBBLES 
Yo C GRAVEL 
9'0 F GRAVEL 
Yo c S A N D  
Yo M SAl\rD 
Yo F S A N D  
Yo FW-S 
Yo TOTAL 

12.0" 
6.0" 
3.0" 
2.5" 
2.0" 
1 .5" 
1.0" 

0.75" 
0:375" 

#4 
#8 

# I  6 
#30 
#50 

#IO0 
#200 

0.00 
0.00 

75.84 
13.84 
6.00 
2.26 
2 06 

100 00 

cobbles 
cobbles 
coarse gravel 
coarse gravel 
coarse gravel 
coarse gravel 
coarse gravel 
f i e  gravel 
f i e  gravel 
coarse sand 
coarse sand 
medium sand 
medium sand 
fine sand 
f i e  sand 
fines 

DESCRIPTION Pink r 

P A N  

I 
USCS _ _  I 

PI kk Gs c-i 
TECH I P W  

i27/2005 
REVIEW 

Golder Associates I ~ c .  



PARTICLE SIZE DISTRIBUTION 
US STANDARD SIEVE OPENING SIZES 

- 

Boulders 

9% 

P 
A 
S 
S 
I 
N 
G 

Coarse I Fine I Cor I Med I Fine I SILT OR CLAY 
Cobbles Gravel I SAND FINES 

100 

90 

80 

70 

60 

50 

40 

30 

20 

10 

0 
lo00 

DESCRIPTION 

USCS 

I. , 

rPink 

-- I 

. .  

100 10 1 0.1 0.01 0.001 
Grain size in millimeters 

SAMPLE lD PDG- 1 
SAMPLE TYPE 

SAMPLE DEPTH (ft) 

Rocky Flatsmield and Lab TestingKO 
043-2246-0002 

REVIEW 

Golder Associates Inc. 



RIP RAP 
Rip Rap was subject to gradation testing utilizing ASTM D-5519 Method B. 



BULK GRADATION D-55196 

Total Wei ht o f  Sample 
F h I g  

DATE 
PROJECT NAME 
PROJECT NUMBER. 
SAMPLE ID: 
MATEFUAL 

Total 

21 
18 
12 
4 

Passing 4 

Wt Retained 
Cumulative Percent Percent 

Wt. Reatined 

s i  0.001 g [  
e I 625.000.001 e I 

* For the 21" and 18" Earth Techs estimates of Typical Stone Weights were used from Table SPEC-2245-0950-2 of the 
general project specificaitons. 
For the 12" and 4" material, samples of each size rock were weighed and averaged to come up with an average partical weight. 

testing area, when i t  was loaded and unloaded, and subtracting the total weight of all the material greater than 4". 
* For the material Passing the 4" the total weight of material determined by weighing the Cat 980 that carried the sample to the 

12" Rock Wt 
83.4 Ib 
80.1 Ib 
65.8 Ib 
82.1 Ib 

12" Average 
77.9 Ib 

4" Rock Wt 
29.9 Ib 
13.3 Ib 
55.5 Ib 

35 Ib 
17.7 Ib 
12.7 Ib 
12.3 Ib 
37.9 Ib 
4.5 Ib 
6.6 Ib 
7.5 Ib 
3.9 Ib 
5.9 Ib 
13 Ib 

10.3 Ib 
6.2 Ib 

17.0 Ib 
4" Average 

GOLDER ASSOCIATES 



CONCRETE 
Concrete placed for the new seep capture treatment system was tested for air 
content, slump and uniaxial compressive strength. 



Golder Associates Inc. 
12860 West Cedar Drive 
Suite 206 
Lakewood, CO 80228 
Ph: 303-969-9270 
Fx: 303-969-0468 

CONCRETE CYLINDER DATA RECORD 
ASTM C39, C1231 

PROJECT NAME: Rcrcky Flats 
PROJECT NUMBER: 053-72.16-0002 

Sample Location: Base of Aeration Structure 

Sample Date: 04/08/05 
Sample Time: 1235 PM 

Number of Specimens: 5 
Cylinder Sample Size: 6x12 
Curing Method/Notes: 5 - 1 day field cure then lab 

Supplier: Central Ready Mix 
Ticket Number: 149495 
Truck Number: 320 

Batch Time: 8:56 AM 
Slump: 2.5" 

Concrete Mix Design: 

Concrete Temperature (F): 72 
Admixtures: 0 

Placement Method: 

SAMPLE ID: SVS 
TYPE: Cylinder 

Design Strength (psi): 4000 psi 
Slump Specifiactions (in): -4" 
Air Content Specifications: 6% +/-1% 

Batch Size (yds): 
Total Yds. Placed: 

Air Content (%): 5.5% 
65 Air Temperature (F): 

Water Added (gal): None 

Cone and Cone and 
Split' Shear Cone Shear 

( a )  (b) (c) ( 4  

9 
9 

1 . .  

Columnar 

(4 

'Curing 
"L" - Lab Cured 
"F" - Field Cured 



CONCRETE CYLINDER DATA RECORD 
ASTM C39, C1231 

PROJECT NAME: Rijcky Flats 
PROJECT NUMBER: !J43-2246-OUO2 

Sample Location: Sidewall of Aeration Structure 

Sample Date: 04/16/05 
Sample Time: 8:45 AM 

5 Number of Specimens: 
Cylinder Sample Size: 6 X 12" 
Curing Method/Notes: 1 day field cure then lab 

Supplier: Central Ready Mix 
Ticket Number. 149677 

Truck Number: 317 

Batch Time: 7:04 AM 

Concrete Temperature (F): 68 
0 

Concrete Mix Design: 

Slump: 5 

Admixtures: 
Placement Method: Pump Truck 

Golder Associates Inc. 
12860 West Cedar D r i v e )  
Suite 206 
Lakewood, CO 80228 
Ph: 3039699270 

. Fx: 303-969-0468 

SAMPLE ID: RFJ'I 6 
TYPE: Cylinder 

Design Strength (psi): 4000 psi 
Slump Specifiactions (in): <4" 
Air Content Specifications: 6% +/-I % 

Batch Size (yds): 
Total Yds. Placed: 

Air Content (%): 10.0% 
55 Air Temperature (F): 

Water Added (gal): none 

Cone 

'Types of Fracture 

. .  

Cone and 
Shear 

Shear 

. .  

Columnar 

(e) 

9 3/4 

'Curing 
"L" - Lab Cured 
" F  - Field Cured 



CONCRETE CYLINDER DATA RECORD 
ASTM C39, C1231 

PROJECT NAME: Rocky Flats 
PROJECT NUMBER: 043-226-0002 

Sample Location: Steps on Aeration Structure 

Sample Date: 04120105 
Sample Time: 12:30 PM 

Number of Specimens: 6 
Cylinder Sample Size: 4 X 8 
Curing MethodlNotes: 1 day field cure then lab 

Supplier: Central Ready Mix 
Ticket Number: 
Truck Number: 319 

Concrete Mix Design: 
Batch Time: 10:39 AM 

Slump: 4 
Concrete Temperature (F): 68 

Admixtures: 0 
Placement Method: 

Golder Associates Inc. 
12860 West Cedar Drive 
Suite 206 
Lakewood, CO 80228 

Fx: 303-969-Oh68 
Ph: 303-969-9270 

SAMPLE ID: RF4/20 
TYPE: Cylinder 

Design Strength (psi): 4000 
Slump Specifiictions (in): 
Air Content Specifications: 6% +/-I% 

Batch Size (yds): 
Total Yds. Placed: 

Air Content (%): 
Air Temperature (F): 
Water Added (gal): 

'Types of Fracture 

Cone and Cone and 
Split Shear 

Cone 

(a) (b) (4 ( 4  (e) 

Shear Columnar 

'Curing 
"L" - Lab Cured 
"F" - Field Cured 

9 114 
9 114 

6.2% 
48 
0 



CONCRETE CYLINDER DATA RECORD 
ASTM C39, C1231 

PROJECT NAME: Rock): Flats 
PROJECT NUMBER: 033-2246-0002 

Sample Location: East Wall of Aeration System 

Sample Date: 04/22/05 
Sample Time: 7:30 AM 

Number of Specimens: 6 
Cylinder Sample Size: 4 X 8" 
Curing Method/Notes: 1 day field cure then lab 

Supplier: Central Ready Mix 
Ticket Number: 
Truck Number: 327 

Concrete Mix Design: 
Batch Time: 5:37 AM 

Slump: 4 
Concrete Temperature (F): 57 

Admixtures: 0 
Placement Method: 

Golder Associates Inc. 
12860 West Cedar Drive 
Suite 206 
Lakewood, CO 80228 
Ph: 303-969-9270 
Fx: 303-969-0468 

SAMPLE ID: RF4122 
TYPE: Cylinder 

Design Strength (psi): 4000 
Slump Specifiactions (in): . 
Air Content Specifications: 6% +/-I % 

Batch Size (yds): 
Total Yds. Placed: 

2 112 
1 112 

Air Content (%): 
Air Temperature (F): 
Water Added (gal): 

RF4122E 12.46 I 5/20/05 I L I C I 5.330 
RF4/22F I RF4/22F I 67,250 I 12.46 I 5/20/05 L C 5,400 

*Types of Fracture 

Cone and Cone and Shear Columnar 
Split Shear 

Cone 

(a) (b) (4 - ( 4  (e) 

'Curing 
"L" - Lab Cured 
"F" - Field Cured 

45 
4 



APPENDIX F-2.2: GEOSYNTHETICS 



LINER DATA TABLE OF CONTENTS 

Liner Abbreviations Summary: 

GCL: Geosynthetic Clay Liner 

GCL Deployment Logs 
0 GCL Defect Logs 

GCL Repair Logs 

FML: Flexible Membrane Liner, 60 mil LLDPE 

Fusion Trial Seam Logs 
0 Extrusion Trial Seam Logs 
0 Destructive Seam Test Logs 

FML Deployment Logs 
Fusion Seaming Logs 
FML Defect Logs 
FML Repair Logs 
Pressure Testing Logs 
Vacuum Testing Logs 

GDN: Geosynthetic Drainage Net 

GDN Deployment Logs 
0 GDN Defect Logs 
0 GDN Repair Logs 



Liner Abbreviations: 
Locations Abbreviations 
P# 
S# 
T# 
NEOS North end of Seam 
SEOS South end of Seam 
EEOS East end of Seam 
WEOS West end of Seam 
SNEOS 
NSEOS 
EWEOS 
WEEOS 
NEOP North end of Panel 
SEOP South end of Panel 
EEOP East end of Panel 
WEOP West end of Panel 
SNEOP 
NSEOP 
EWEOP 
WEEOP 
@mT At the Panel Intersection 
AT 

Primary Liner Panel or FML 
Secondary Liner Panel or GCL 
Tertiary Liner Panel or GDN 

South of North end of Seam 
North of South end of Seam 
East of West end of Seam 
West of East end of Seam 

South of North end of Panel 
North of South end of Panel 
East of West end of Panel 
West of East end of Panel 

Anchor Trench 

Defect Abbreviations: 
DP-#letter 
DS-#letter 
DT-#I et t er 
DS 
PT 
D 
BO 
T 
4T 
EXT 
SI 
WR 
EE 
MD 
IO 
WS 
VL 
AD 
BYBOOT 
FM 
FS 
HT 

Defect on Primary Liner FML 
Defect on Secondary liner GCL 
Defect on Tertiary liner GDN 
Destructive 
Pressure Test 
Damage 
Bum Out 
Three Panel Intersection 
Four Panel Intersection 
Extension 
Surface Irregularity 
Wrinkle 
Earth Work Equipment Damage 
Manufacturer / Delivery Defect. 
Insufficient Overlap 
Welder Restart 
Vacuum Test Leak 
Animal Damage 
Boot / Skirt for FML Penetration 
Fish Mouth 
Failed Seam Length 
Heat Tack Bum 



Repair Abbreviations 
P '  Patch 
C Cap 

0 
GNW Grind and Weld 
RS Reconstructed Seam 
EXT Extension 
BOOT Boot for gas vent trench 

Other Abbreviations: 
NA Not Applicable (Defect does not need Repairs) Usually Rock Removed 

from under the Liner without cutting the Liner 
BY SURVEY Unable to find panel location of defect since repair of the defect required 

cutting a whole in both the FML and GCL so the defect repair location is 
only reportable by Northing Easting and Elevations given by Paragon. 

EXT TO AT Extends into Anchor Trench. 

Golder QC Monitor Initials: 
MSP Michael Place 
MGC Matt Cashimer 
PRH Patrick Harrell 
DJE Doug Eagleton 
GDH Greg Henrikson 

Colorado Lining Technician Initials: 
BC Brian Cunningham 
RD Raymond Dyba 
GK Guy Krone 
JS Josh Scanlon 
FP Frank Peringher 
JH Jessie H. 



GCL 
Geosynthetic Clay Liner 



GCL Repairs GOLDER ASSOCIATES 1 I2 



DS4 D 
DS4 E 
DS4 F 
DS4 G 

GCL Defect Log 

S639 @EEOS EXT 4/3/05 MGC 4/3/2005 
S645 @NEOS EXT 4/3/05 MGC 4/3/2005 
S657 @SEOS EXT 4/4/05 MGC 4/4/2005 
S664 bEEOS EXT 4/4/05 MGC 4/4/2005 

GOLDER ASSOCIATES 2/2 



PROJECT NUMBER: 
LINER INSTALLER: 
LOCATION: 

GCL DEFECT LOG 
043-2246 PROJECT TITLE: Rocky Flats, Present Landfill 
Colorado Lining CONTRACTOR: S.M. Stoller 
Rocky Flats SITE MANAGER: Kaiser Hill Company LLC 

GCL Defect Log GOLDER ASSOCIATES 112 



- -  

1 DEFECT I REPAIR I BENTONITE I APPROX. I REPAIR I APPROX. REPAIR I I 

GCL Repairs GOLDER ASSOCIATES 212 



PANEL DEPLOYMENT LOG 

S-3 
S-4 
S-5 
S-6 
S-7 
S-8 
S-9 
S-10 
S-11 
S-12 

PROJECT NUMBER: 043-2246 MATERIAL TYPE: GCL PROJECT TITLE Rocky Flats, Present Landfill 

10788 

10791 
10782 
10785 
10785 
10793 
10793 
10781 
10781 
10781 

LINER INSTALLER: 

LOCATION: 

1 PANEL 1 ROLL 

Colorado Linin 

Rocky Flats 

DEPLOY 

DATE 

10/28/04 
10/28/04 
10/28/04 
10/28/04 
10/30/04 
10/30/04 
10/30/04 
10/30/04 
10/30/04 
10/30/04 
10/30/04 
1 1 /03/04 
1 1 /03/04 
1 1 /04/04 
1 1 /04/04 
1 I /04/04 
1 1 /04/04 
I 1/04/04 
1 1 /04/04 
1 1 /04/04 
1 1 /04/04 
1 1 /04/04 
1 1/04/04 
1 1 /04/04 
1 1 /04/04 
1 1/04/04 
1 1 /04/04 
1 1 /04/04 
1 1 /04/04 
1 1 /04/04 
1 1 /04/04 
1 1 /04/04 
1 1 /04/04 
1 1/04/04 

CONTRACTOR: S. H. Sloller 

SITE MANAGER: Kaiser Hill ComDanv LLC 

MON. OVERLAP CONDmON LENGTH WIDTH AREA PLACED 

MGC 6" good 75 14.5 1088 1088 

MGC 6 aood 75 14.5 1088 21 75 

MGC 6" good 59.5 14.5 863 3038 

MGC 6 good 132.5 14.5 1921 4959 
MGC 6 aood 131 14.5 1900 6859 
MGC 6 good 35 14.5 508 7366 
MGC 6" good 87 14.5 1262 8628 
MGC 6 good 47 14.5 682 9309 
MGC 6 good 76.5 14.5 1109 1041 8 
MGC 6 aood 22 14.5 319 10737 

ellipse 395 11132 
27 14.5 392 1 1524 
32 14.5 464 1 1988 
112 13 1456 13444 

GCL(Secondary) GOLDER ASSOCIATES 1/18 



I 1 I I 
I PANEL ROLL DEPLOY OC 

NUMBER NUMBER DATE MON. 

S-35 10798 11/04/04 PRH 

S-36 10802 11/04/04 PRH 

S-37 10802 11/05/04 MGC 

S-38 10803 11/05/04 MGC 

s-49 

I S-50 I 09794 I 11/08/04 I PRH 

S-51 

S-52 

s-53 

s-54 

s-55 
S-56 

s-57 

S-58 

s-59 

S-60 

S-61 

S-62 

S-63 
S-64 

S-65 

S-66 
S-67 

S-68 

S-69 

S-70 

S-7 1 

S-72 

GCL(Secondary) 

WSUAL PANEL 

6" good 86 

6" good 47.5 

6" good 143 

6" good 146 

6" good 43 

6 to 36" good 90.5 

36" good 144 

6 to 36" aood 146.5 

14.5 

14.5 

14.5 
14.5 

14.5 

13.5 

12 

13.5 

' 36" good 
6 good 

6 t o  18" good 

6" to 12" good 
1 2" good 
6" good 
6 good 
6" good 
6" good 
6" good 
6" good 

6" good 
6" good 
6" good 

19 

116 

137 

143.5 

21 
111.5 

145 

138.5 

40 

99.5 

145 

138 

62 

72 

12 

14.5 

13.75 

14.25 
14 

14.5 

14.5 

14.5 
14.5 

14.5 

14.5 

14.5 

14.5 

14.5 

GOLDER ASSOCIATES 

2088 41 837 

91 4 42751 

1088 43838 

2117 45955 

1436 47391 

522 I 479131 

50001 

52118 

5401 0 

211 a 



7 NUMBER NUMBER 

1 1 /09/04 
1 1 /09/04 
1 1/09/04 
1 I /09/04 
1 1/09/04 

S-81 
S-82 
S-83 
S-84 
S-85 
S-86 
S-87 
S-88 
S-89 

09735 I 11/09/04 

S-90 I 10491 I 1 1/16/04 

NOTES 

MGC 6" good 52 14.5 754 118401 
MGC 6" good 146 14.5 2117 120518 
MGC 6" good 150 14.5 2175 122693 
MGC 6 good 141.5 14.5 2052 124745 
MGC 6" aood 16 14.5 232 124977 
MGC 6 
MGC 6 

MGC 6" 
MGC 6 

MGC 6 

MGC 6" 

MGC 6" 

MGC 6 

MGC 6" 

MGC 6" 
MGC 6" 
MGC 6 

MGC 6 
PRH 6" 

PRH 6" 

PRH 6" 

PRH 6" 
PRH 6" 
PRH 6 

PRH 6" 
PRH 6" 

GCL(Secondary) GOLDER ASSOCIATES 311 8 



81/P . 

81L6 
L896 
60801 
90L6 
90L6 

91L6 
21801 

80L6 
E1L6 
E1L6 
E1801 

EEL6 
OEL6 
06LOC 
PZLG 

ZPC-S 
1Pl-S 
OPC-S 
GEL-S 
8EC-S 

LEI-S 
9El-S 
SE1-S 
PEC-S 
ECL-S 

ZEC-S 
CEC-S 
061-S 
6ZC-S 
8Z1-S 

8E1 PO0 y 39W 

39W 

I ILPOSZZ P0/81/11 
PO18 l/ 1 1 

P0/8 I/ 1 1 

PO18 I/ 1 1 

PO18 1/ 1 1 

P0/8 l/ 1 1 

P0/8 I/ 1 1 

P0/8 l/ 1 1 

t0/8 C/ 1 1 

,9 
"9 
u9 
,,9 
,,9 
.9 
,9 

POI8 CI 1 1 

P0/8 I/ 1 1 
,9 39W P0/8 I/ 1 1 

P0/8 I/ 1 1 

t0/8 l/ 1 1 

P0/8 I/ 1 1 

PO18 I/ 1 1 

P0/8 C/ 1 1 

P0/8 I/ 1 1 

a.9 39w 
..9 39w 
449 39w 
a.9 39w 
u9 39w 
869 33w 
u9 39w 
.a9 39w 
.,9 39w 
"9 39w 

LllZ I S'Pl 
Et61 S'PL 
101 S-Pl 

9tlZ S'PL 
9PlZ S-Pl 
LllZ S.P1 

99oz S'Pl 

VLl , S'Pl 
ZP81 S'Pl 
9tCZ S'PC 
LllZ S'Pl 
8802 S'Pl 
€ 1P 'S'P 1 

t6P1 S'PC 

9PCZ S'P1 

880Z SOP1 

PO18 CI 1 1 

P0/8 I/ 1 1 

P0/8 1/ 1 1 

PO18 I/ 1 1 89268 1 

LZPL8 1 .,9 39W 
39W 
39W 
39W 
Htld 

- PO18 1/ 1 1 
P0/8 I/ 1 1 

P0/8 1/ 1 1 

P0/8 111 1 

I I 18ZS8 1 

P9 168 1 

9LO181 
69908 1 

69 16L 1 

EZOLL 1 

PO/L 1/ 1 1 

,9 Htld PO/L I/ 1 1 

Htld 
"9 Htld 

.9 Htld 

"9 Htld 
,,9 Htld 

.9 Htld 

.9 Htld 
,,9 Htld 

1 "9 Htld 
, .,9 Htld 
I 

PO/L I/ 1 1 

PO/L 1/ 1 1 

POIL l/ 1 1 

POlL l/ 1 1 

I IS66tL 1 EOlZ S'PC 

lE9 S'PC 

SO61 S'PC 

9PlZ S-PC 

601Z S'P1 
LllZ S'P1 
L8S S'Pl 
90P S'PC 
s9oz SL'PC 
v3w tuaw 

12 

E68ZL 1 

ZOZZL 1 
L680L 1 POIL I/ 1 1 

PO/L l/ 1 1 

POlL I/ 1 1 

POIL l/ 1 1 

POlL I/ 1 1 

1SL89 1 
8P999 1 
l€SP9 1 

tP669 1 

8ESE9 1 *O/L c/ 1 1 
033Vld 

I mtlv 

ava 

AOld30 S3lON 
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e), 

a!! 

a 

PANEL TOTAL 

DIMENSIONS (FT) PANEL AREA NOTES 

VISUAL 

OC OBSERVED PANEL I PANEL 1 ROLL I D r T r  

NUMBER NUMBER 

S-263 9769 12/12/04 

S-264 9779 12/12/04 4341 77 

14.5 537 434713 
-~ 

S-265 9729 12/12/04 

S-266 9729 12/12/04 

S-267 9762 12/12/04 

S-268 9772 12/12/04 

S-269 9780 12/12/04 

S-270 9742 12/12/04 

105 14.5 1523 436236 

141.5 14.5 2052 438288 

146 14.5 2117 440405 

146 14.5 2117 442522 

148 14.5 2146 444668 

1 2/12/04 
12/12/04 

1211 2/04 

1211 2/04 

110 14.5 1595 446263 

14.5 392 446654 

14.5 2117 448771 

14.5 2117 450888 

14.5 2161 453049 

27 

146 

146 

12/12/04 149 
146 I 14.5 I2117 I 4551661 

143 14.5 

14.5 

14.5 

14.5 

14.5 

14.5 

2074 457239 

696 457935 

1385 459320 

2117 461437 

2132 463568 

2161 465729 

2117 467846 

1827 469673 

239 469912 

2088 472000 
2132 474132 

S-278 

S-279 

S-280 

S-281 

S-282 

S-283 
S-284 

9740 

9740 

9759 

10774 

10779 

9743 
10777 

1211 2/04 

12/14/04 

1211 4/04 

1211 4/04 

1211 4/04 

48 

95.5 

146 

147 

149 

1211 4/04 146 14.5 

1211 4/04 126 14:5 

S-285 10777 1211 4/04 16.5 14.5 

10707 1211 4/04 144 14.5 S-286 

S-287, 

S-288 
9738 1211 4/04 147 

147 

149 

147 

66 

14.5 

14.5 

14.5 

14.5 

14.5 

10767 1211 4/04 

1211 4/04 

1211 4/04 

1211 4/04 

1211 4/04 

2132 476263 

2161 478424 

2132 480555 

957 481512 

1059 482571 
2045 484615 

2132 486747 

2132 488878 

2161 491039 

2132 493170 

247 493417 

2059 495476 

2117 497593 

S-289 

S-290 

S-291 

S-292 

S-293 

S-294 
S-295 

S-296 

S-297 

S-298 

S-299 

10776 

10780 

10765 

10765 
10772 

10775 

10768 

10771 

73 14.5 
1211 4/04 141 14.5 
1211 4/04 147 14.5 

1211 4/04 147 14.5 

1211 4/04 149 

147 

17 

142 

146 

14.5 

14.5 

14.5 

14.5 

14.5 

10773 1211 4/04 

10769 12/14/04 

1211 5/04 

1211 5/04 

10684 

10757 S-300 

GCL(Secondary) G0LDE.R ASSOCIATES 811 8 
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NUMBER NUMBER DATE 

5339 10693 1211 7/04 

S-340 10670 1211 7/04 

5-341 10672 12/17/04 

5-342 10689 12/17/04 

S-343 10644 12/17/04 

S-344 10668 12/17/04 

5-345 10668 12/19/04 

1211 9/04 

1 2/19/04 

1 2/19/04 
12/19/04 

5-350 10656 

S-351 10658 

S-352 10658 

S-353 10630 

5-354 10654 
S-355 10657 

S-356 10643 

S-357 10699 

S-358 10722 

1211 9/04 

12/1 9/04 

1 211 9/04 

1211 9/04 

1211 9/04 
1 211 9/04 

1 2/19/04 

12/19/04 
1211 9/04 

5-359 I 10722 I 12/19/04 

=P= S-361 10710 
S-362 I 10715 

S-363 10721 

S-364 10708 

5-365 10708 

S-366 10713 

S-367 10714 

S-368 10700 

S-369 10709 
S-370 10712 

S-371 10746 

S-372 10746 
s-373 10706 

S-374 10711 

S-375 10655 

S-376 10698 

1211 9/04 

1211 9/04 

1 2/19/04 

1211 9/04 

1211 9/04 

1211 9/04 

12/19/04 

12/1 9/04 

12/1 9/04 

1211 9/04 

1 2/19/04 

12/1 9/04 
1 211 9/04 

1211 9/04 

1 211 9/04 

1 211 9/04 

1211 9/04 

- ~~ [ ;:: I PA,' I TOTAL 

QC OBSERVED DIMENSIONS (FT) PANEL AREA NOTES 

GDH 6" good 55.5 14.5 805 578851 

GDH 6" good 146 14.5 2117 580968 

GDH 6" good 145 14.5 2103 583070 

GDH 6" good 146 14.5 2117 585187 

GDH 6 aood 144 14.5 2088 587275 

GCL(Secondary) GOLDER ASSQCIATES 10118 
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NUMBER 

S-415 

S-416 

S-417 

S-418 

S-419 

S-420 

s-421 

S-422 

TOTAL 

NOTES 

71 9367 I 
721499 

72361 6 

725747 

726501 

72781 3 

729930 

732062 
734266 

736397 
737775 

738449 

740581 

742698 

74481 5 

746932 

748933 
751 035 
753210 

755342 
757488 

759648 

760040 

761 693 

763839 

765985 
7681 31 

770306 

771 089 
772423 
774554 

GCL(Secondary) GOLDER ASSOCIATES 1211 8 



TOTAL 

PANEL NOTES DEPLOY 

D A T E  

PANEL ROLL QC OBSERVED PANEL 

NUMBER 

10607 

10578 

10590 

NUMBER 

s-453 

s-454 

mDm 

211 4/05 

211 4/05 
14.5 

14.5 77881 7 

780949 

782094 

I "  

s-455 211 4/05 MGCI 1 good 1 
MGC good 
MGC 6 aood 66 

14.5 

14.5 

14.5 

10599 

10599 

10579 

211 4/05 

211 4/05 

211 4/05 

S-456 

s-457 

S-458 -* 
aood 

14.5 

14.5 

14.5 

10580 

10597 
1 OW8 

10550 

2/14/05 

211 4/05 
2/14/05 

211 4/05 

s-459 

S-460 

S-461 
S-462 

78731 4 
MGC 

MGC 

5-463 IDN-00211 3/21/05 good 795246 
79731 9 S-464 

S-465 

S-466 

800009 
1378 I 8013861 1 
1291 802677 
957 803634 

1153 804787 

761 805548 
1044 806592 

979 807571 

1030 808600 

689 I 8185911 1 
776 819366 
238 819604 

GCL( Secondary) 

. .  
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NUMBER I NUMBER I DATE 

S-491 DN-0028 3/22/05 
S-492' DN-0039 3/22/05 
S-493 DN-0065 3/22/05 

OBSERVED 

WSUAL 

PANEL 

5-498 IDN-00731 3/22/05 

OVERIAP 

6" 
6" 
6" 
6" 
6 
6 
6" 
6 

ac 

MON. 

MGC 
MGC 
MGC 

CONDITION 

good 

.good 

good 
good 

good 

good 

good 
aood 

MGC 
MGC 
MGC 
MGC 

616 
1979 
2124 
363 

MGC 

820221 
822200 
824324 
824687 S-494 

S-495 
S-496 
S-497 

DN-0066 3/22/05 
DN-0066 3/22/05 
DN-0072 3/22/05 
DN-0072 3/22/05 

PANEL 

DIMENSIONS (FT) 

S-499 
S-500 
S-501 
S-502 
S-503 

. LENGTH 

42.5 
136.5 
146.5 

DN-0073 3/22/05 MGC 6" good 48 14.5 
DN-0040 3/22/05 MGC 6" good 98 14.5 
DN-0040 3/22/05 MGC 6 good 33 14.5 
DN-0035 3/22/05 MGC 6" good 96.5 14.5 
DN-0038 3/22/05 MGC 6 aood 33 14.5 

25 

1421 
479 
1399 
479 
1211 

W l D M  

831581 
832060 
833459 
a33938 
835148 

14.5 
14.5 
14.5 
14.5 

841 
595 
957 
228 
231 
1682 
2168 
2175 
544 
160 

106 
62.5 
76 

' 85 

835989 
836584 
837541 
837769 
838000 
839682 
:841850 
844025 
844568 
844728 

14.5 
14.5 
14.5 
14.5 

247 
964 
1515 
529 
2037 
2124 
544 
1494 
1247 
2175 
667 
2146 
754 
1218 

844974 
845939 
847454 
847983 
850020 
852145 
852688 
854182 
855429 
857604 
858271 
860417 
861171 
862389 

GCL(Sec0ndar-y ) GOLDER ASSOCl.ATES 

TOTAL 

NOTES 

PLACED 

11 
1233 829464 
696 I 8301601 1 

14/18 



PANEL ROLL 

NUMBER NUMBER 

S-529 DN-0071 

S-530 DN-0071 

GCL(Secondary ) 

WSUAL PANEL TOTAL 

DEPLOY OC OBSERVED PANEL DIMENSIONS (FT) PANEL AREA NOTES 

DATE MON. OVERLAP CONDITION LENGTH WDTH AREA PLACED 

3124105 MGC 6" good 82 14.5 1189 863578 

3/24/05 MGC 6" good 36 14.5 522 864100 

GOLDER ASSOCIATES 1511 8 



NOTES 

GCL( Secondary) GOLDER ASSOCIATES 1611 8 



NUMBER NUMBER DATE -~ 

S-605 

S-606 

S-607 

S-608 

S-609 

S-610 

S-611 

DN-0092 4/2/05 

DN-0092 4/2/05 

DN-0029 4/2/05 

DN-0029 04/03/05 

DN-0090 04/03/05 

DN-0090 04/03/05 

DN-0091 04/03/05 

S-620 ~DN-O085104/03/05 

MGC 
MGC 
MGC 
MGC 
MGC 

S-623 IDN-0031 I 04/03/0! 

6" good 65.4 I 14.5 949 951242 

6" good TRIANGLE 88 951330 

6" good 19.5 14.5 283 951612 

6" good 73 14.5 1059 952671 

6" aood 40.8 14.5 592 953263 

GCL(Secondary ) 

1 1 
NOTES 

MGC 6" good TRIANGLE 
MGC 6 good 11 14.5 

MGC 6 good 36.5 14.5 

MGC 6" good 14.5 

MGC 6" aood TRIANGLE 
14.5 

14.5 

14.5 

14.5 

14.5 

14.5 

14.5 

14.5 

14.5 

14.5 

14.5 

14.5 

14.5 

14.5 

14.5 

14.5 

14.5 

14.5 

14.5 

14.5 

14.5 

954027 

215 954242 

1508 962669 

624 963292 

2161 965453 

2023 967475 

1979 969455 

1531 970985 

2204 I 9731891 1 
653 973842 

1298 975139 

GOLDER ASSOCIATES 1711 8 



S-665 I 10553 I 04/04/05 I MGC I 6" I g ood I 25 I 14.5 I 363 I 994959 
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FML 
Flexible Membrane Liner 



FUSION TRIAL SEAM TEST 
PROJECT NUMBER: 043-2246 PROJECT TITLE: Rocky Flats, Present Landfill 
LINER INSTALLER: Colorado Lining CONTRACTOR: * S.M. Stoller 
LOCATION: Rocky Fiats SITE MANAGER: Kaiser Hill CornDanv LLC 

Fusion Trial Seam GOLD ER ASSOC I AT ES 

Specificaitons 
Shear 90 lblin 

Peal 75 lblin 

1 I6 



I PEEL-TOD h i 1  I I PEEL-Bottom fmi1 I Tested I I I I 1 

Fusion Tri Seam S~b GOLDER AS@IATES 

-%. , -- .Z, 



TF-044 

TF-045 

TF-046 

TF-047 

TF-048 

TF-049 

BRK BRK BRK SE-I SE-1 SE-1 SE-1 SE-1 SE-1 Alr Temp 50'F 
117 110 113 101 99 108 99 97 107 MSP 12/15/04 800 10.0 fpm BC Pass mach#0004 
BRK BRK BRK SE-1 SE-1 SE-1 SE-1 SE-1 SE-1 Air Temp 40'F 
113 113 114 93 102 96 96 96 95 MSP 12/15/04 800 10.0 fpm JS Pass mach # 0019 
BRK BRK BRK SE-1 SE-1 SE-1 SE-1 SE-1 SE-1 Air Temp 40'F 
109 109 101 97 95 91 99 94 95 MSP 12/15/04 800 10.0fpm BC Pass mach#0004 
BRK BRK BRK SE-1 SE-1 SE-1 SE-1 SE-1 SE-1 Air Temp 40'F 
99 94 104 95 92 97 91 91 90 MSP 12/15/04 800 10.0 fpm JS Pass rnach#0019 

BRK BRK BRK SE-1 SE-1 SE-1 SE-1 SE-1 SE-1 Air Temp 40'F 
118 116 111 108 99 101 102 98 105 PRH 12/17/04 800 10.0 fpm JS Pass mach#0019 
BRK BRK BRK SE-1 SE-1 SE-1 SE-1 SE-1 SE-1 Alr Temp 50'F 
111 111 112 93 98 95 94 92 93 PRH 12/17/04 800 10.0 fpm BC Pass rnach#0004 , 

BRK BRK BRK SE-1 SE-1 SE-1 SE-1 SE-I SE-1 Air Temp 50'F 



SHEAR (ppi) PEEL-Top (ppi) PEEL-Bottom (ppi) Tested Pass 
Speed Tech Fail Comments 

10.0 fprn BC Pass mach#0004 TF-050 108 102 109 99 93 94 89 90 96 MSP 12/17/04 800 
BRK BRK BRK SE-1 SE-1 SE-1 SE-1 SE-1 SE-1 Air Temp 40'F 

10.0fprn BC Pass mach#0004 TF-051 118 129 119 112 101 102 113 104 109 MSP 12/19/04 800 
BRK BRK BRK SE-1 SE-I SE-1 SE-1 SE-1 SE-1 Air Temp 55'F 

10.0 fprn JS Pass mach # 0019 TF-052 114 113 118 107 108 103 103 108 108 MSP 12/19/04 800 
BRK BRK BRK SE-1 SE-1 SE-1 SE-1 SE-1 SE-1 Air Temp 59'F 

10.0fprn JS Pass mach#OOl9 TF-053 100 99 99 92 93 90 90 92 87 MSP 12/19/04 800 
BRK BRK BRK SE-1 SE-I SE-I SE-1 SE-1 SE-1 Air Temp 55'F 

10.0 fprn BC Pass mach#0004 , ~~ TF-054 102 100 98 88 91 88 88 92 95 PRH 12/19/04 800 
BRK BRK BRK SE-1 SE-1 SE-1 SE-1 SE-1 SE-1 Air Temp 55'F 

10.0 fpm BC Pass mach#0004 TF-055 IO9 103 110 96 89 92 96 96 96 MSP 12/21/04 800 
BRK BRK BRK SE-1 SE-1 SE-1 SE-1 SE-1 SE-1 Air Temp 35'F 

10.0 fprn JS Pass mach # 0019 TF-056 110 108 110 97 100 99 93 95 97 MSP 12/21/04 800 
BRK BRK BRK SE-1 SE-1 SE-1 SE-1 SE-1 SE-I Air Temp 35'F 

10.0fprn BC Pass mach#0004 TF-057 89 - 69 - - MSP 12/21/04 800 
Air Temp 35'F 

TF-057A 116 Ill 113 103 97 93 96 100 100 MSP 12/21/04 800 10,Ofprn BC Pass mach#0004 
BRK BRK BRK SE-1 SE-1 SE-I SE-1 SE-I SE-1 Air Temp 35'F 

TF-058 98 101 97 90 94 92 89 96 93 MSP 12/21/04 800 10.0 fprn BC Pass mach#0019 
BRK BRK BRK SE-1 SE-1 SE-1 SE-1 SE-1 SE-1 Air Temp 35F 

TF-059 113 117 118 99 101 110 94 97 109 MSP 2/11/05 800 10.0fprn GK Pass mach#0053 
BRK BRK BRK SE-1 SE-1 SE-1 SE-1 SE-1 SE-1 Air Temp 60'F 

10.0 fprn BC Pass mach#0004 TF-060 115 115 114 96 107 103 98 100 103 MSP 2/11/05 800 
BRK BRK BRK .SE-I SE-1 SE-1 SE-1 SE-1 SE-1 Air Temp 60'F 

TF-061 104 103 108 [ 97 95 91 97 95 94 MSP 2/11/05 800 10.0fprn GK Pass mach#0053 
BRK BRK BRK SE-1 SE-1 SE-1 SE-1 SE-1 SE-1 Air Temp 50'F 

TF-062 100 104 105 99 98 100 97 99 98 MSP 2/11/05 800 10.0 fpm BC Pass mach#0004 
BRK BRK BRK SE-I SE-1 SE-1 SE-1 SE-I SE-1 Alr Temp 50'F 

TF-063 114 117 112 106 103 108 99 108 102 PRH 211 2/05 800 10.0fprn GK Pass mach#0053 
BRK BRK BRK SE-1 SE-1 SE-1 SE-1 SE-1 SE-1 Air Temp 45'F 

TF-064 113 108 109 93 98 93 89 91 91 PRH 2/12/05 800 9.5fprn BC Pass mach#0004 
BRK BRK BRK SE-1 SE-1 SE-1 SE-I SE-1 SE-1 Alr Temp 45'F 

TF-065 94 97 94 94 93 91 92 91 91 PRH 2/12/05 800 10.0 fprn GK Pass mach#0053 
BRK BRK BRK SE-1 SE-1 SE-I SE-1 SE-I SE-I Air Temp 50'F 

Specimen # S1 S2 S3 P1T P2T P3T P1B P2B P3B by DateTested Temp 

~~~ 

SE-1 AD-BRK 

3 

I 
Fusion Trial Seam 

0 
GOLDER A S S W E S  

. .  
LdJ 
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Specimen# 
TF-083 

TF-084 

TF-085 

TF-086 

TF-087 

TF-088 

TF-089 

TF-090 

TF-091 

TF-092 

TF-093 

Fusion T a e a m  

SHEAR (ppi) PEEL-Top (ppi) PEEL-Bottom (ppi) Tested Pass 
S1 S2 S3 P I T  P2T P3T P lB  P2B P3B by DateTested Temp Speed Tech Fail Comments 

96 97 98 93 90 92 91 92 89 MGC 3/30/05 800 9.4fpm RB Pass rnach#0035 
BRK BRK BRK SE-1 SE-1 SE-1 SE-1 SE-1 SE-1 Alr Temp 50'F 
96 102 102 89 92 88 91 92 89 MGC 3130105 800 8.5fpm BC Pass mach#0053 

BRK BRK BRK SE-1 SE-1 SE-1 BRK BRK BRK Air Temp 50'F 
102 98 98 95 92 92 97 98 90 MSP 411 105 800 8.5fpm GK Pass mach#0035 
BRK BRK BRK SE-1 SE-1 SE-1 SE-1 SE-1 BRK Alr Temp 55'F 
101 100 112 92 97 94 96 96 94 MSP 411 IO5 800 8.5fpm BC Pass mach#0053 
BRK BRK BRK SE-1 SE-1 SE-1 SE-1 SE-1 SE-1 Air Temp 55'F 
109 108 109 101 99 97 97 97 101 MGC 4/2/05 800 9.0fpm BC Pass mach#0053 
BRK BRK BRK SE-1 SE-1 SE-1 SE-1 SE-1 SE-1 texltex Air Temp 65'F 
101 102 102 100 101 99 102 103 100 MGC 4/2/05 800 9.0fpm GK Pass mach#0035 
BRK BRK BRK SE-1 SE-1 SE-1 SE-1 SE-1 SE-1 tex/tex Air Temp 65'F 
143 137 136 137 134 1 3 0 ~ ~  132 131 131 MGC 4/3/05 800 9.0fpm GK Pass ~ mach#0035 
BRK BRK BRK SE-1 SE-1 SE-1 SE-1 SE-1 SE-1 tedtex Air Temp 55'F 
133 135 129 126 116 118 120 120 120 MGC 4/3/05 800 8.8fpm BC Pass mach#0053 
BRK BRK BRK SE-1 SE-1 SE-1 SE-1 SE-1 SE-1 tedtex Air Temp 55'F 
94 99 99 97 93 92 92 93 96 MGC 4/3/05 800 9.0 fpm BC Pass mach#0053 

BRK BRK BRK SE-1 SE-1 SE-1 SE-1 SE-1 SE-1 texltex Alr Temp 65'F 
100 112 105 97 101 103 99 98 101 MGC 4/3/05 800 9.0fpm GK Pass mach#0035 
BRK BRK BRK SE-1 SE-1 SE-1 SE-1 SE-1 SE-1 texltex Alr Temp 65'F 
103 107 107 96 99 101 99 97 101 MSP 4/4/05 800 9.0fpm BC Pass rnach#0053 
BRK BRK BRK SE-1 SE-1 SE-1 SE-1 SE-1 SE-1 Air Temp 60'F 

GOLDER A S W A T E S  

L.W. 
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FUSION SEAM DESTRUCTIVE TEST 
PROJECT NUMBER: 043-2246 PROJECT TITLE: Rocky Flats, Present Landflll 

LINER INSTALLER: Colorado Lining CONTRACTOR: S.M. Stoller 
LOCATION: Rocky Flats SITE MANAGER: Kaiser Hill Company LLC 

Fusion destruct GOLDER ASSOCIATES 1 I7 
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+15'N AD*BRK APBRK AD-BRK SE-1 SE-1 SE-1 JS, 800/10.0 

15's AD-BRK AD-BRK AD-BRK SE-1 SE-1 SE-1 JS, 800/10.0 

83 87 93 98 96 93 MSP 01/06/05 0019 P93/P95,125' SNEOS DFp-058 

P93/P95,160' SNEOS DFp-058 100 98 98 MSP 01/06/05 0019 

+50'S AD-BRK AD-BRK AD-BRK JS, 800110.0 
90 94 86 MSP 01/06/05 0019 P93/P95, 60' SNEOS DFp-058 

+50'N AD-BRK AD-BRK APBRK JS, 800110.0 

JS, 800/10.0 
,DFP-O58U 94 99 95 95 106 93 89 93 98 97 95 89 91 92 93 MSP 01/07/05 0019 DP-15F P95/P96,IO'WEEOS , 

D F p-0 580~ 85 93 97 88 84 01/07/05 0019 DP-15G P94/P95, 8' SNEOS 
BRK BRK BRK BRK BRK SE-1 SE-1 SE-1 SE-1 SE-1 SE-1 SE-1 SE-1 SE-1 SE-1 

SE-1 SE-1 AD-BRK SE-1 AD-BRK JS. 800/10.0 falled to DFi 
ORp-059 56 66 93 MSP 01/09/05 0004 DP-13J PQO/P94.240' SNEOS 

BC, 800/10.0 AD-BRK AD-BRK SE-1 
d 

Fusion d@t .... 4 

GOLDER A S W E S  

. .- 



. 
SHEAR (ppi) PEEL-Top (ppi) PEEL-Bottom (ppi) Tested Date Mach Defect SEAM, LOCATION TECH, 

Specimen# S l  S2 S3 S4 S5 P1T P2T P3T P4T P5T PlB P2B P3B P4B P5B' by Tested # Code TEMPISPEED 
,DFp-O59U 106 106 111 114 111 94 94 94 93 95 90 91 90 93 91 MSP 01/09/05 0004 DP-17A P90/P94,150'SNEOS 

DFp-059D 99 98 94 97 96 93 91 92 90 88 89 90 91 91 93 MSP 01/09/05 0004 DP-16s P90/P94,35'NSEOS 

DFp-060 99 98 99 105 100 94 93 95 93 96 91 96 98 96 95 MSP 01/07/05 0019 DP-l3MP94/P96,6O'SNEOS 

BRK BRK BRK BRK BRK SE-1 SE-1 SE-1 SE-1 SE-1 

BRK BRK BRK BRK BRK SE-1 SE-1 SE-1 SE-1 SE-1 

SE-1 SE-1 SE-1 SE-1 SE-1 

SE-1 SE-1 SE-1 SE-1 SE-1 

BC. 800/10.0 

BC, 800/10.0 



Fusion de@ GOLDER ASFQElATES 
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, 

LINER INSTALLER: Colorado Lining CONTRACTOR: S.M. Stoller 
LOCATION: Rocky Flats SITE MANAGER: Kaiser Hill Company LLC 

VISUAL PANEL TOTAL 

PANEL ROLL DEPLOYMENT QC OBSERVED PANEL DIMENSIONS (FT) PANEL AREA PANEL THICKNESS NOTES 

NUMBER NUMBER DATE MON. OVERLAP CONDITION LENGTH WIDTH AREA PLACED T i  T2 13 T4 TS AVERAGE 

P- 1 0562 10128lO4 MGC 6" good 207 22 4,554 4.554 59 60 60 61 60 60 

P-2 0562 10/30/4 MGC 6" good 171.5 22 3,773 8,327 60 60 60 60 61 60 

P.3 0562 10130104 MGC 6" good 122.5 22 2,095 11,022 00 00 00 59 01 60 

P-4 0570 10130104 MGC 6" good ELLIPSE 970 11,992 60 60 60 05 58 61 

P-5 0570 1 1/4/04 MGC 6" good 230.5 22 5,071 17,003 62 62 62 61 61 62 

P-6 0570 1 1/4/04 MGC 6" good 185.5 22 4,081 21,144 61 02 01 02 62 62 

P-7 0575 1 1/4/04 MGC 6" good 66 22 1,452 22,590 60 64 66 67 68 65 

P-8 0575 1 1/4/04 MGC 6" good 269 22 5,918 28,514 65 66 67 08 66 66 

P-9 0575 1 1/4/04 MGC 6" good 181.5 22 3,993 32,507 65 68 60 66 60 64 

P-10 0576 1 1/4/04 MGC 6" good 106.5 22 2,343 34,850 70 63 57 63 60 63 

P-11 0576 1 1/4/04 MGC 6" goQd 304 22 6,688 41,538 70 63 57 03 60 63 

P-12 0576 1 1 I05l04 PRH 6" good 111 22 2,442 43,980 60 60 61 61 60 60 

P-13 0574 1 1105l04 PRH 6" good 215 22 4,730 48,710 61 60 65 58 60 61 

P-14 0574 1 1 /05/04 PRH 6" good 312 22 6,864 55,574 60 66 57 61 60 61 

P-15 3307 11/05/04 PRH 6" good 29.5 22 649 56,223 57 66 60 62 61 61 

P-16 3307 1 1/6/04 MGC 6" good 357.5 22 7,865 64,088 70 73 59 60 61 66 

P-17 3307 1 1/8/04 MGC 6" good 113 22 2,486 66,574 60 61 59 60 60 60 

P-18 3308 1 118/04 MGC 6" good 271 22 5,962 72,530 60 60 61 62 63 61 

P-19 3308 1 1/8/04 MGC 6" good 261.5 22 5,753 78,289 60 60 62 03 61 61 

P-20 3251 1 1/8/04 MGC 6" good 149 22 3,278 81,567 60 60 60 60 80 60 

P-2 1 23251 1 119104 MGC 6" good 369 22 8,118 89,685 59 59 60 61 66 61 

P-22 23247 1 1/9/04 MGC 6" good 64 22 1,408 91,093 60 60 64 60 60 61 

P-23 23247 1 1/9/04 MGC 6" good 455.5 22 10,021 101,114 60 64 60 00 60 61 

23240 1 1/9/04 MGC 6" good 479.5 22 10,549 111,663 60 62 62 68 72 65 

P-25 23240 1 1/9/04 MGC 6" good 45.5 22 1,001 112,664 02 72 60 02 60 63 

--------- 

P-24 



PANEL 

NUMBER 

P-26 

P-27 

P-28 

P-29 

P-30 

P-31 

P-32 

P-33 

P-34 

P-35 

P.36 

P-37 

P-38 

P-39 

P-40 

P-41 

P-42 

P-43 

P-44 

P-45 

P-46 

P-47 

P-48 

P-49 

P-50 

P-51 

P-52 

P-53 

P.54 

60 mil LLDPE (Primary) GOLDER ASSOCIATES 

'e 'k- 0 0 ... 

VISUAL PANEL TOTAL 

ROLL DEPLOYMENT QC OBSERVED PANEL DIMENSIONS (FT) PANEL AREA PANEL THICKNESS NOTES 

NUMBER DATE MON. OVERLAP CONDITION LENGTH WIDTH AREA PLACED 11 T2 T3 14 T5 AVERAGE 

23235 1 1/9/04 MGC 6 good 455 22 10,010 122,674 58 63 66 68 60 63 

3235 11/16/04 PRH 6 good 70.5 22 1,551 124,225 58 63 66 68 60 63 

3234 1 1 I1 6/04 PRH 6" good 448 22 9,856 134,081 60 61 60 62 61 61 

3234 11/16/04 MGC 6 good 91 22 2,002 136,083 62 60 63 61 61 61 

3233 11/16/04 MGC 6" good 447 22 9,834 145,917 59 60 63 64 67 63 

3233 11/17/04 MGC 6" good 86 22 1,892 147,809 67 60 61 65 62 63 

3289 11/17/04 MGC 6" good 467.5 22 10,285 158,094 59 60 61 60 60 60 

3289 11/17/04 MGC 6 good 67 22 1,474 159,568 60 61 60 60 61 60 

3290 1 1 11 7/04 PRH 6" good 503 22 11,066 170.634 61 65 65 64 67 64 

3290 11/17/04 PRH 6" good 31 22 682 171,316 61 65 65 64 67 64 

3740 1 111 7/04 PRH 6 good 540 22 1 1,880 183,196 63 63 65 64 64 64 

3252 11/17/04 PRH 6" good 16 22 352 183,548 64 64 64 67 63 64 

3252 11/18/04 PRH 6" good 517.5 22 11,385 194,933 64 64 64 67 63 64 

3288 11/18/04 PRH 6" good 89 22 1,958 196,891 61 67 61 64 64 63 

3288 1 1 I1 8/04 PRH 6" good 445 22 9,790 206,681 61 67 61 64 64 63 

3287 11/18/04 PRH 6" good 174 22 3,828 210,509 61 68 61 62 64 63 

3287 11118/04 PRH 6" good 354.5 22 7,799 218,308 61 68 61 62 64 63 

3299 11/18/04 PRH 6" good 283 22 6.226 224,534 63 65 65 60 61 63 

3299 11/19/04 MGC 6" good 256 22 5,632 230,166 60 62 62 65 65 63 

3306 11/19/04 MGC 6" good 396 22 0,712 238,878 60 61 60 60 60 60 

3306 11/19/04 MGC 8" good 133.5 22 2,937 241,815 61 60 60 60 60 60 

3298 11/19/04 MGC 6" good 531 22 11,682 253,497 59 61 60 60 60 60 

3644 12/7/04 MGC 8" good 461 22 10,142 263,639 61 63 62 61 62 62 

3304 12/7/04 MGC 6" good 218 22 4,796 268.435 61 61 60 61 61 61 

3304 12/7/04 MGC 6" good 306 22 6,732 275.167 61 61 60 61 61 61 

3301 12/7/04 MGC 6" good 385 22 8.470 283,637 62 62 61 62 61 62 

3301 1217104 MGC 6" good 160 22 3,520 287,157 62 62 61 62 61 62 

2300 1 U7104 MGC 8" good 539 22 11,858 299,015 60 60 61 60 60 60 

3303 1218104 MGC 6" good 552 22 12,144 311,159 61 60 61 62 61 61 

~~ 



0. 
VISUAL PANEL TOTAL 

PANEL ROLL DEPLOYMENT QC OBSERVED PANEL DIMENSIONS (FT) PANEL AREA PANEL THICKNESS 

NUMBER NUMBER DATE MON. OVERLAP CONDITION LENGTH WIDTH AREA PLACED T i  TZ 13  14  1 5  AVERAGE 

P-55 3231 12/8/04 MGC 6" good 168 22 3,696 314.855 59 61 60 60 60 60 

P-56 3231 12/8/04 MGC 6" good 359 22 7,898 322,753 60 60 60 59 61 60 

P-57 3242 121a104 MGC 6" good 372 22 8,184 330,937 61 60 61 60 61 61 

P-58 3242 12/8/04 MGC 6" good 175 22 3.850 334,787 61 60 61 60 61 61 

P-59 3254 12/8/04 MGC 6" good 540 22 11,880 346,667 60 60 61 60 60 60 

P-60 3255 12/8/04 MGC 6" good 25 22 550 347,217 62 64 62 62 61 62 

P-61 3255 12/9/04 PRH 6 good 509 22 11,198 358,415 61 66 62 65 62 63 

P-62 3260 12/9/04 PRH 6" good 244.5 22 5,379 363,794 61 67 64 63 61 63 

P-63 3260 12/9/04 PRH 6" good 295.5 22 6,501 370.295 61 67 64 63 61 63 

P-64 3264 12/9/04 PRH 6 good 475 22 10,450 380,745 62 62 66 61 65 63 

P-65 3276 1219104 PRH 6" good 545.5 22 12,004 392,746 61 61 65 66 65 64 

P-66 3275 12/9/04 PRH 6" good 229 22 5.038 397,784 61 61 62 61 64 62 

P-67 3275 12/11/04 MGC 6" good 314 22 6,908 404,692 62 61 62 62 61 62 

P-68 3277 12l11104 MGC 6" good 468.5 22 10.307 414.999 64 64 65 64 63 64 

P-69 3273 1211 2/04 PRH 6" good 551.5 22 12,133 427,132 63 63 61 61 61 62 

P-70 3272 1211 2/04 PRH 6" good 72 22 1,584 428,716 64 66 62 62 64 64 

P-71 9770 1211 2/04 PRH 6" good 76 22 1,672 430,388 62 62 66 64 62 63 

P-72 3249 1211 2/04 PRH g. good 94.5 22 2.079 432,467 64 64 65 62 62 63 

P-73 3249 1211 2/04 PRH 6 good 449.5 22 9,889 442,356 64 66 62 61 63 63 

P-74 3268 1211 2/04 PRH 6" good 358 22 7,876 450,232 63 63 62 64 64 63 

P-75 3268 1211 4/04 PRH 6" good 180.5 22 3,971 454.203 68 63 61 63 67 64 

P-76 3244 1211 4/04 PRH 6" good 557 22 12,254 466,457 61 61 63 61 62 62 

P.77 3269 1211 4/04 PRH 6 good 82 22 1.804 468,261 62 62 61 63 62 62 

P-78 3270 1211 4104 PRH 6" good 542.5 22 11,935 480,196 62 66 67 63 63 64 

P-79 3269 12/14/04 PRH 6 good 279 22 6,138 486,334 62 63 63 61 64 63 

P-80 3269 12/15/04 PRH 6" good 168.5 22 3,707 490,041 62 63 63 61 64 63 

P-81 3263 1211 5/04 PRH 6" good 538 22 i i ,836 501,877 63 61 61 63 63 62 

P-82 3259 1211 5/04 PRH 6" good 121 22 2,662 504,539 82 64 64 66 61 63 

P-83 3259 1211 5/04 PRH 6" good 419 22 9,218 513,757 62 64 64 60 61 63 

60 mil LLDPE (Primary) GOLDER ASSOCIATES 
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VISUAL PANEL TOTAL 

PANEL ROLL DEPLOYMENT QC OBSERVED PANEL DIMENSIONS (FT) PANEL AREA PANEL THICKNESS NOTES 

NUMBER NUMBER DATE MON. OVERLAP CONDITION LENGTH WIDTH AREA PLACED T1 TZ 1 3  T4 15  AVERAGE 

P-84 3253 1211 5/04 PRH 6" good 413 5 22 9,097 522,854 64 60 60 61 61 61 
P-85 3253 1211 5/04 PRH 6" good 1 1  7.5 22 2,585 525,439 64 60 60 61 61 61 
P-86 3257 1211 5/04 PRH 6" good 552 22 12,144 537.583 61 60 60 64 61 61 
P-87 3266 1211 5104 PRH 6" good 169 22 3,718 541.301 63 60 63 63 63 62 
P-88 3266 1211 7/04 PRH 6" good 370.5 22 8,151 549,452 61 61 64 65 61 62 
P-89 3274 1211 7/04 PRH 6" good 470.5 22 10,351 559,803 64 61 66 61 62 63 
P-90 3256 1211 7/04 PRH 6" good 542 22 11,924 571,727 62 64 61 63 60 62 
P-91 3274 1211 7/04 PRH 6" good 66.5 22 1,463 573,190 64 61 66 61 62 63 
P-92 3271 1211 7/04 PRH 6" good 236 22 5,192 578,382 64 64 62 62 63 63 
P-93 3271 1211 9/04 PRH 6" good 308 22 6,776 585,158 63 64 64 63 65 64 
P-94 3237 1211 9/04 PRH g' good 533.5 22 11,737 596,895 63 61 60 61 62 61 
P-95 3246 1211 9/04 PRH 6" good 547 22 12,034 608,929 63 63 62 62 61 62 
P-96 3258 1211 9/04 PRH 6" good 284.5 22 6,259 615,188 62 64 64 61 61 62 
P-97 3258 la1 9/04 PRH 6" good 249.5 22 5,489 620,677 62 64 64 61 61 62 
P-98 3229 1211 9/04 PRH 6" good 549 22 12,078 632,755 61 63 61 61 63 62 
P-99 3297 1211 9/04 PRH 6 good 26 22 572 633,327 62 64 64 63 60 63 
PlOO 3297 12/21/04 MGC 6" good 518 21 10,878 644,205 64 63 64 64 63 64 
P-101 3302 12/21/04 MGC 6" good 298 21 6.258 650,463 60 61 61 61 60 61 

P-102 3302 12/21/04 MGC 6 good 239 22 5,258 655,721 61 61 61 60 60 61 

P-103 3293 12/21/04 MGC 6" good 553 22 12,166 667,887 61 60 61 61 61 61 
P-104 3294 12/21/04 MGC 6" good 21 22 462 608,349 62 61 62 63 62 62 
P-105 3294 211 1/05 MGC 6" good 460 22 10,120 678,469 59 60 60 61 63 61 
P-106 3286 211 1/05 MGC 6" good 343 22 7,546 686,015 62 61 61 60 61 61 
P-107 3286 211 1/05 MGC 6" good 197 22 4,334 690,349 61 61 62 61 60 61 
P-108 3291 211 1/05 MGC 6" good 544 22 11,968 702,317 62 61 62 62 62 62 

~ P-109 3239 211 1/05 MGC 6" good 51 22 1,122 703,439 59 61 60 60 60 60 
P-110 3239 211 2/05 MGC 6" good 489 22 10,758 714,197 61 60 61 60 61 61 
P-111 3295 211 2105 MGC 6" good 297 22 6,534 720,731 59 61 61 62 61 61 
P-112 . 3295 , 211 2/05 , MGC,  6" good 242 22 5,324 726,055 61 62 61 61 , 60 61 

-~ 
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TOTAL 

0 
VISUAL PANEL 

0 
PANEL ROLL DEPLOYMENT QC OBSERVED PANEL DIMENSIONS (FT) PANEL AREA PANEL THICKNESS NOTES 

NUMBER NUMBER DATE MON. OVERLAP CONDITION LENGTH WIDTH AREA PLACED T1 12 13 14 TS AVERAGE 

P-113 3280 2/12/05 MGC 6" good 538.5 22 11,847 737,902 63 61 61 61 61 61 i 

P-114 3282 2/12/05 MGC 6 good 55 1 22 12.122 750,024 59 61 60 61 60 60 

P-115 3267 211 2/05 MGC 6 good 21 7 22 4.774 754,798 62 61 61 61 63 62 

P-116 3267 211 2/05 MGC 6" good 314 22 6,908 761,706 62 62 62 63 61 62 

P-117 3285 211 2/05 MGC 6 good 444 22 9.768 771.474 60 61 61 61 62 61 

P-118 3283 211 4/05 MGC 6" good 547 22 12.034 783,508 62 61 62 62 62 62 

P-119 3296 211 4/05 MGC 6" good 210 22 4,620 788,128 62 62 62 63 63 62 

P-120 IT-4723 312 1/05 MGC 6" good 148.5 22 3,267 791,395 60 62 61 65 65 63 TEXTURED 

P-121 IT-4723 3/22/05 MGC 6" good 165 22 3,630 795,025 65 60 62 64 61 62 TEXTURED 

P-122 TT-4723 3/22/05 MGC 6" good Pentagon Pentagon 3,586 798,611 60 65 65 60 64 63 TEXTURED 

P-123 TT-4722 3/22/05 MGC 6" good 124 22 2,728 801,339 62 62 63 63 64 63 TEXTURED 

P-124 IT4722 3/22/05 MGC 6' good 85 22 1,870 803,209 61 63 63 63 63 63 TEXTURED 

P-125 TT-4722 3/22/05 MGC 6" good 45.5 22 1,001 804,210 63 63 63 63 62 63 TEXTURED 

P-126 TT-4722 3/22/05 MGC 6" good 11 14 154 804,364 63 62 63 63 62 63 TEXTURED 

P-127 TT-4722 3/22/05 MGC 8" good 167.5 22 3.685 808,049 60 61 60 62 61 61 TEXTURED 

P-128 TT-4733 3/22/05 MGC 6" good 132.5 22 2,915 810,964 63 62 63 63 63 63 TEXTURED 

P-129 TT-4733 3/22/05 MGC 6" good 93 22 2,040 813,010 63 64 65 62 63 63 TEXTURED 

P.130 TT-4733 3/22/05 MGC 6" good Pentagon Pentagon 996 814,006 64 63 63 63 62 63 TEXTURED 

P-131 TT-4733 3/22/05 MGC 6" good 152.5 22 3.355 817,361 63 63 63 63 63 63 TEXTURED 

P-132 TT-4732 3/22/05 MGC 6" good 27 22 594 817,955 62 61 62 62 62 62 TEXTURED 

P-133 TT-4732 3/22/05 MGC 6" good 161.5 22 3.553 821,508 62 62 62 61 63 62 TEXTURED 

P-134 lT-4732 3/22/05 MGC- 6" good 156 22 3,432 824.940 63 61 62 62 62 62 TEXTURED -~ - 
P-135 lT-4732 3/22/05 MGC 8" good 105 22 2.310 827,250 62 62 61 62 61 62 TEXTURED 

P-136 lT2977 3/22/05 MGC 6" good 27.5 22 605 827,855 63 63 62 63 63 63 TEXTURED 

P-137 TT-2977 3/23/05 MGC 6" good 108.5 22 2,387 830.242 62 61 62 62 61 62 TEXTURED 

P-138 TT-2977 3/23/05 MGC 6" good 69 22 1.518 831,760 61 61 62 62 63 62 TEXTURED 

P-139 l l -2977 3123105 MGC 6" good Triangle Triangle 315 832.075 61 61 62 63 62 62 TEXTURED 

P-140 TT-2977 3/23/05 MGC 6" good 155 22 3.410 835,485 62 62 63 62 61 62 TEXTURED 

P-141 IT-2977 3/23/05 MGC 6" good 66 22 1,452 836,937 63 62 62 62 62 62 TEXTURED 

60 mil LLDPE (Primary) GOLDER ASSOCIATES 518 
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VISUAL PANEL TOTAL 

ROLL DEPLOYMENT QC DIMENSIONS (FT) PANEL AREA PANEL THICKNESS PANEL OBSERVED PANEL 

NUMBER NUMBER DATE MON. OVERLAP CONDITION LENGTH WIDTH AREA PLACED T1 T2 T3 T4 T5 AVERAGE 

P-142 77-4727 3/23/05 MGC 6" good 99 5 22 2.189 839.126 60 60 60 59 61 60 

P-143 TT-4727 3/23/05 MGC 6" good 176 22 3,872 842.998 61 60 60 60 60 60 

P-144 77.4727 3/23/05 MGC 6" good 184 22 4,048 847,046 61 60 60 61 60 60 

P-145 7T-4727 3/24/05 MGC 6" good 14.5 22 319 847,365 60 60 61 60 60 60 

P-146 TT-4731 3/24/05 MGC 6" good 181 22 3,982 851.347 61 61 61 61 60 61 

P-147 IT-4731 3/24/05 MGC 6" good 198 22 4,356 855,703 61 61 60 61 60 61 

P-148 l l -4731 3/24/05 MGC 6" good 90.5 22 1,991 857,694 61 61 60 61 61 61 

P-149 lT-4730 3/24/05 MGC 6" good 113.5 22 2,497 860.191 62 63 63 60 62 62 

P-150 IT4730 3/29/05 MGC 6 good PENTAGON 3,996 864,187 60 60 60 60 61 60 

P-151 IT4730 3/29/05 MGC 6" good TRIANGLE 168 864,355 61 60 60 60 60 60 

P-152 IT4730 3/29/05 MGC 6" good HEXAGON 1,969 866,324 60 60 61 60 60 60 

P-153 TT430 3/29/05 MGC 6" good TRIANGLE 312 866,636 60 60 60 61 60 60 

P-154 3296 3/30/05 MGC 6" good 313.5 22 6,897 873,533 61 60 61 60 61 61 

P-155 3284 3/30/05 MGC * 6" good 88.5 22 1,947 875,480 60 62 61 62 62 61 

P-156 3284 3/30/05 MGC 6" good 365.5 22 8,041 883,521 61 62 61 61 62 61 

P-157 3284 3/30/05 MGC 6 good 57.5 22 1,265 884,786 61 61 62 61 60 61 

P- 158 3278 3/30/05 MGC 6" good 264.5 22 5,819 890,605 62 62 62 62 63 62 

P-159 3278 3/30/05 MGC 6" good 147.5 22 3,245 893,850 61 61 61 61 60 61 

P-160 3277 3l30105 MGC 6" good 35 22 770 894,620 61 61 61 61 61 61 

P-161 3277 3/30/05 MGC 6" good 246 22 5,412 900,032 60 61 60 61 60 60 

P-162 3277 3/30/05 MGC 6" good 206 22 4,532 904,564 60 60 60 61 61 60 

P-167 3232 411 105 MGC 6" good 40.5 22 891 915,597 59 60 62 60 61 60 

P-168 3285 411105 MGC 6 good 33 22 726 916,323 61 61 61 60 61 61 

P-169 3232 4/1/05 MGC 6 good 25.5 22 I 561 916,884 61 60 60 61 62 61 

418. 917,302. 61 . 61 . 6 2 .  61 61 61 

NOTES 

TEXTURED 

TEXTURED 

TEXTURED I 
TEXTURED I 
TEXTURED 

I 
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TOTAL VISUAL PANEL 

PANEL ROLL DEPLOYMENT QC OBSERVED PANEL DIMENSIONS (FT) PANEL AREA PANEL THICKNESS 

NUMBER NUMBER DATE MON. OVERLAP CONDITION LENGTH WIDTH AREA PLACED 11  T2 T3 T4 TS AVERAGE 

P-171 3232 4/1/05 MGC 6" good TRIANGLE 384 917.686 60 61 61 61 61 61 

P-172 3232 4/1/05 MGC 6' good 10 22 220 917,906 60 61 61 62 61 61 

P-173 4724 4/2/05 MGC 6" good 191.5 22 4,213 922,119 60 01 60 61 60 60 

P-374 4724 4/2/05 MGC 6 good 183.5 22 4,037 926,156 60 60 60 00 61 60 

P-175 4725 4/2/05 MGC 6" good 107 22 2,354 928,510 61 61 60 61 01 61 

P-176 3038 4lU05 MGC 6 good 68.5 22 1,507 930,017 63 63 62 61 63 62 

P-177 3038 4/2/05 MGC 6 good 166 22 3,652 933,669 63 62 63 63 63 63 

P-178 3038 4/2/05 MGC 6 good 151.5 22 3,333 937,002 63 63 63 62 63 63 

P-179 3038 4/3/05 MGC 6 good 37 22 814 937,816 62 63 62 62 61 62 

P-180 4728 4/3/05 MGC 6" good 873 22 1,925 939,741 63 63 62 63 63 63 

P-181 4728 4/3/05 MGC 6" good 96 22 2,112 941,853 63 63 62 63 63 63 

P-182 4728 413105 MGC 6" good 67.5 22 1,485 943,338 63 63 63 63 63 63 

P-183 4728 4/3/05 MGC 6" good 39.5 22 869 944,207 63 63 62 62 63 63 

P-184 4728 4/3/05 MGC 6" good TRIANGLE TRIANGLE 213 944,420 63 63 62 63 63 63 

P184A 4726 4/3/05 MGC 6" good 2.9 22 63 944,483 01 61 60 60 60 60 

P-185 4728 4/3/05 MGC 6" good 132 22 2,904 947.387 63 03 62 63 63 63 

P-186 4726 4/3/05 MGC 6 good 42 22 924 948,311 60 61 60 60 60 60 

P-187 4726 4/3/05 MGC 6" good 164.5 22 3,619 951,930 60 61 60 60 60 60 

P-188 4726 4/3/05 MGC 6" good 144.5 22 3,179 955,109 60 61 60 60 60 60 

P-189 4726 4/3/05 MGC 6" good 107.5 22 2,365 957,474 01 61 60 60 60 60 

P-190 4729 4/3/05 MGC 6' good 57.5 22 1,265 958,730 60 01 60 00 60 60 

Pl9OA 4729 4/3/05 MGC 6" good TRIANGLE TRIANGLE 135 958,874 60 61 00 60 60 60 

P-191 4729 4/3/05 MGC 6 good 170 22 3,740 962,014 61 61 60 61 61 61 

P-192 4729 4/3/05 MGC 6" good 162 22 3,564 966,178 61 61 60 60 60 60 

P-193 4729 4/3/05 MGC 6 good 67 22 1,474 967,652 59 60 60 60 60 60 

P-194 4725 4/3/05 MGC 6" good 86 22 1,892 969,544 61 61 61 60 60 61 

P-195 4725 43/05 MGC 6" good 139.75 22 3,075 972,618 61 61 61 61 60 61 

P-196 4725 4/3/05 MGC 6" good 93.5 22 2,057 974,675 61 61 61 61 60 61 

P-197 4725 413105 MGC 6" good 44.5 22 979 975,654 61 61 61 61 60 61 

60 mil LLDPE (Primary) GOLDER ASSOCIATES 
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TEXTURED 
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TEXTURED 
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VISUAL PANEL TOTAL 

PANEL ROLL DEPLOYMENT QC OBSERVED PANEL DIMENSIONS (FT) PANEL AREA PANEL THICKNESS 

PLACED T1 T2 T3 T4 T5 AVERAQE NUMBER NUMBER DATE MON. OVERLAP CONDITION LENGTH WIDTH AREA 

975,753 61 61 61 60 60 61 

P-198 3232 4/4/05 MGC 6" good 229 22 5,038 980,791 61 60 60 60 60 60 

P-199 3232 4/4/05 MGC 6 good TRIANGLE 248 981,039 60 60 60 61 60 60 

P-200 3238 4/4/05 MGC 6" good HEXAGON 1,908 982,947 63 63 04 63 62 63 

P-201 3238 4/4/05 MGC 6 good 44 I 22 968 983,915 63 63 63 62 63 63 

P-202 3238 4/4/05 MGC 6" good TRIANGLE 308 984,223 63 63 62 63 63 63 

P197A 4725 4/3/05 MGC 8" good 4.5 22 99 

I 

60 mil LL@(Primary) 
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NOTES 

TEXTURED 
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SHEAR (ppi) PEEL-Top (ppi) PEEL-Bottom (ppi) Tested Date Mach Defect SEAM, LOCATION TECH, 
Specimen# S I  I S2 S3 S4 S5 PIT  P2T P3T P4T P5T PIB P2B P3B P4B PSB by Tested # Code TEMPISPEED 

DFp-050 1041 102 114 112 112 97 94 97 96 97 92 97 96 98 99 MSP 12/17/04 0004 DP-11R P79/P80,41'NSEOS 
BC. 800/10.0 

DFP-051 102 97 102 109 102 94 94 93 87 89 94 92 91 92 94 MSP 01/06/05 0004 DP-11X P81/P84,30'NSEOS . 
BRK BRK BRK BRK BRK SE-1 SE-1 SE-1 SE-1 SE-1 SE-1 SE-1 SE-1 SE-1 SE-1 BC, 800/10.0 

DFp-052 103 101 101 103 102 93 95 90 93 92 91 94 94 93 93 MSP 01/06/05 0004 DP-12A P84/P86,100'NSEOS 

BRK'BRK BRK BRK BRK SE-1 SE-1 SE-1 SE-1 SE-1 SE-1 SE-1 SE-1 SE-1 SE-1 

Fusion des .YE' ASswES I- \4 



' Fusion destruct GOLDER ASSOCIATES 517 



. .-.- 

GOLDER AS@IATES 

V'' 



I I _- 

Fusion destruct GOLD E R ASSOC I ATES 



r 
10130 
10130 
10130 

, 

1114 
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FUSION SEAMING LOG 
PROJECT NUMBER: 043-2246 PROJECT TITLE: Rocky Flats Present Landfill 
LINER INSTALLER: Colorado Lining CONTRACTOR: S..M. Stoller 
LOCATION: Rocky Fiats SITE MANAGER: KaIser Hill LLC 

MACHINE NUMBER 0004 

Machine #0004 GOLDER ASSOCIATES 1 /5 



PRES MACHINE TEMPERATURES 

HEAT DIGITAL SET I INDICATOR APPROX. 
LENGTH WELD MACH. WEDGE OR WEDGE OR 

DATE I NUMBER I POINT POINT I TIME I TEMP 

1118 IP18 I P19 I SEOS - NEOS I 1530 I 65 

DESTR. 

1118 P17 I P19 SEOS - NEOS 1545 65 
1119 .P21 / P22 EEOS - WEOS 1045 55 
1119 P20 I P22 SEOS - NEOS 1052 55 

SEAM 

1119 IP20 I P21 I SEOS - NEOS I 1100 I 55 
1119 /P19 I P21 I SEOS - NEOS I 1113 1 55 

SEAM SECTION APPROX. AMB. 

START FINISH START AIR 

1119 P22 I P23 SEOS - NEOS 1145 60 
1119 P21 I P23 SEOS * NEOS 1157 60 
1119 P23 I P24 SEOS - NEOS 1500 50 

TECH 

1119 P25 I P26 EEOS - WEOS 1820 45 
11116 P27 I P28 WEOS - EEOS 1500 50 
11116 P26 I P28 SEOS - NEOS 1520 50 

REMARKS SPEED BARREL NOZZLE BARREL NOZZLE I WELDED I NUMBER [ MON. 

11/16 (P26 I P27, I SEOS - NEOS I 1605 I 50 
11/16 IP25 I P27 I SEOS - NEOS 1 1607 I 50 

BC 9.5 800 - 799 - I 130 lo~p-008 IMGC 

C 

11116 P29 I P30 WEOS - EEOS 1818 50 
11116 P28 I P30 SEOS - NEOS 1628 45 
11/16 P28 I P29 SEOS - NEOS 1718 40 

DP 3C 

11116 JP27 I P29 I SEOS - NEOS I 1719 I 40 
11117 IP31 I P32 I WEOS - EEOS 1 1035 I 55 

111117 (Pa0 I P32 I SEOS - NEOS 1055 I 5s 
11117 (P29 I P32 I SEOS - NEOS I ' 1045 I 55 
11117 IP29 I P31 I SEOS - NEOS I 1047 I 55 

111117 IP36 I P37 EEOS - WEOS I 1623 I 45 
11/17 IP34 I P37 I SEOS - NEOS I 1626 1 45 
11/17 IPS4 I P36 I SEOS - NEOS I 1628 I 45 

11/19 IP44 I P47 I SEOS - NEOS I 1340 I 45 
11/19 (P45 I P47 I SEOS - NEOS I 1410 I 45 

9 I 800 - I 798 - I 
BC I 9 I 800 - I 796 - 400 l ~ ~ p - 0 1 8  IPRH 1 DP 5F 

GOLDER A S S W E S  
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PRE- MACHINE TEMPERATURES 
SEAM SECTION APPROX. AMB. HEAT DIGITAL SET INDICATOR APPROX. 

SEAM START FINISH START AIR WELD MACH. WEDGE OR WEDGE OR LENGTH DESTR. 

DATE NUMBER POINT POINT TIME TEMP TECH SPEED BARRELNOULE BARREL NOZZLE WELDED NUMBER 
12/21 PlOO I P104 NEOS - SEOS 1354 35 BC 10 800 - 800 - 21 

Machine #0004 

MON. REMARKS 
PRH 

GOLDER ,ASSOCIATES 



MACHINE NUMBER 0019 
PRES MACHINE TEMPERATURES 

SEAM SECTION APPROX. AMB. HEAT DIGITAL SET INDICATOR APPROX. 

LENGTH DESTR. SEAM START FINISH START AIR WELD MACH. WEDGE OR WEDGE OR 

DATE NUMBER POINT POINT TIME TEMP TECH SPEED BARRELNOULE BARREL NOZZLE WELDED NUMBER MON* 
1119 P24 I P26 SEOS - NEOS 1605 50 JS 9 800 - 792 - 452 DFp-012 MGC 
1119 P24 I P25 SEOS - NEOS 1700 50 JS 9 800 - 800 - 39 MGC 
11117 P33 I P34 EEOS - WEOS 1520 50 JS 8.5 800 - 777 - 22 MGC 

471 DTp-016 MGC 11/17 P32 I P34 SEOS - NEOS 1530 50 JS 8.5 800 - 800 - 
11/17 P31 I P34 SEOS - NEOS 1630 50 JS 8.5 800 - 799 - 32 MGC 
11/17 P31 / P33 SEOS - NEOS 1634 50 JS 8.5 800 - 796 - 58 DFP-017 MGC 
11/17 P35 I P36 EEOS - WEOS 1645 45 JS 8.5 800 - 789 - 22 MGC 
11/17 P34 I P36 DP-SG - NEOS 1655 45 JS 8.5 800 - 796 - 93 MGC 
11/17 P33 I P36 SEOS - NEOS 1705 45 JS 8.5 800 - 799 - 49 MGC 
11117 P33 I P35 SEOS - NEOS 1710 45 JS 8.5 800 - 799 - 25 MGC 
11/18 P38 I P39 EEOS - WEOS 1337 50 JS 8.8 800 800 - 22 MGC 
11/18 P37 I P39 SEOS - NEOS 1343 50 JS 8.8 800 800 - 17 MGC 
11/18 P36 I P39 SEOS - NEOS 1345 50 JS 8.8 800 - 798 - 72 MGC 
11/18 P36 I P38 SEOS - NEOS 1355 50 JS 8.8 800 - 799 - 469 DPp-019 MGC 
11/18 P35 I P38 SEOS - NEOS 1452 50 JS 8.8 800 - 778 - 41 MGC 
11118 P42 I P43 EEOS - WEOS 1418 50 JS 8.8 800 - 781 * 22 MGC 
11/18 P40 / P43 SEOS - NEOS 1515 50 JS 8.8 800 - 798 - 
11119 P43 I P44 SEOS - NEOS 1255 45 JS 8.5 800 * 801 - 256 PRH 
11/19 P43 I P45 SEOS - NEOS 1323 45 JS 8.5 800 - 799 - 30 PRH 

11119 P46 / P47 EEOS - WEOS 1412 45 JS 8.5 800 - 798 - 22 PRH 
1217 P48 I P49 WEOS - EEOS 1030 50 JS 9 800 - 784 - 22 MGC 
1217 P46 I P49 NEOS - SEOS 1100 50 JS 9 800 - 800 - 141 DFp-025 MGC 
1217 P47 I P49 NEOS - SEOS 1055 50 JS 9 800 - 801 - 20 MGC 
1217 P47 I P48 NEOS - SEOS 1104 50 JS 9 800 - 799 - 
1217 P48 I P51 SEOS - NEOS 1340 50 JS 9.5 800 - 800 - 385 MGC 
1217 ' P48 I P50 SEOS - NEOS 1420 50 JS 9.5 800 - 800 - 74 DFp-027 MGC 
1217 P49 I P50 SEOS - NEOS 1430 50 JS 9.5 800 - 800 - 225 MGC 

283 DFp-021 MGC 

11119 P42 I P45 SEOS - NEOS 1328 45 JS 8.5 800 - 799 - 359 DFp023 PRH 

461 DFp-026 MGC 

Machine . .w .._... 

REMARKS 
DP-3s 

DPdD 

DP-SE 

DP-SM 

DP-6A 

DP-60 

DP-70 

DP-7G 

DP-7J 

Golder As,@es 
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PRE- MACHINE TEMPERATURES 

APPROX. SEAM SECTION APPROX. AMB. HEAT DIGITAL SET INDICATOR 
SEAM START FINISH START AIR WELD MACH. WEDGE OR WEDGE OR LENGTH DESTR. 

DATE NUMBER POINT POINT TIME TEMP TECH SPEED BARRELNOZZLE BARREL NOZZLE WELDED NUMBER MON, , REMARKS 

DP-13D 306 DFp-058 PRH 12/19 P93 / P95 NEOS - EEOS 1102 55 JS 10 800 - 799 - 
12/19 P94 / P95 NEOS - SEOS 1135 55 JS 10 800 - 800 - 240 PRH 

288 DFp-060 PRH 12/19 P94 / P95 NEOS - SEOS 1158 55 JS 10 800 - 800 - 
12/19’ P97 / P99 EEOS - WEOS 1405 55 JS 10 800 - 798 - 22 GDH 

-I GDH 12/19 P98 / P99 WEOS - EEOS 1415 55 JS 10 800 - 790 - 22 
12/19 P95 / P99 NEOS - SEOS 1418 55 JS 10 800 - 799 - 3 
12/19 P96 / P99 NEOS - SEOS 1420 55 JS 10 800 - 789 - 23 GDH 
12/19 P96 / P97 NEOS - SEOS 1439 55 JS 10 800 - 797 - 
12/21 Pi03 / P104 EEOS - WEOS 1202 35 JS 10 800 - 800 - 22 PRH 
12/21 P98 / P100 NEOS - SEOS 1319 35 JS 10 800 - 801 - 516 DFp-063 PRH DP-14E 
12/21 P98 I PlOl  NEOS - SEOS 1407 35 JS 10 800 - 799 - 31 PRH 
12/21 P99 / P lOl  NEOS - SEOS 1410 35 JS , 10 800 - , 800 - 25 , PRH 
12/21 P97 / P lOl  NEOS - SEOS 1413 35 JS I 10 800 - I 801 - 304 I PRH 

DP-13M 

----.___--.-- -- 
GDH Capped by DP-13S 

DP-12P 243 DFp-062 GDH 

Machine# 019 ,Q 
’ ,  __*- 

. .. 



I .  .. 
SEAM 

i 
PRE- MACHINE TEMPERATURES 

SEAM SECTION APPROX. AMR. HEAT DIGITAL SET I INDICATOR APPROX. 
START FINISH START AIR WELD MACH, WEDGE OR WEDGE OR LENGTH DESTR. 

Machine #0035 GOLDER ASSOCIATES 1 I2 



412 P176 I P177 EEOS - WEOS 1557 60 GK 9 800 - 800 - 53 DFp-096 
413 P178 I P179 EEOS - WEOS 1010 55 GK 9 800 - 799 - 37 
413 P178 I P180 EEOS - WEOS 1014 55 GK 9 800 - 799 - 101 
413 P181 I P182 EEOS - WEOS 1033 55 GK 9 800 - 799 - 81 
413 P183 I P184 EEOS - WEOS 1101 55 GK 9 800 - 780 - 25 
413 PI85 I P186 EEOS - WEOS 1112 55 GK 9 800 - 798 - 22 
413 P187 I P188 SEOS - NEOS 1122 55 GK 9 800 - 794 - 156 
413 P189 I P190 NEOS - SEOS 1144 60 GK 9 800 - 799 - 82 
413 P186 I P191 SEOS - NEOS 1351 65 GK 9 800 - 794 - 133 
413 P193 I P194 EEOS - WEOS 1420 65 GK 9 800 - 799 - 22 
413 P193 I P195 SEOS - NEOS 1430 65 GK 9 800 - 800 - 64 
413 P194 I P195 SEOS - NEOS 1438 65 GK 9 800 - 800 - 83 
413 P196 I P197 SEOS - NEOS 1454 65 GK 9 800 - 799 * 67 
413 P197 I P1974 SEOS - NEOS 1502 70 GK 9 800 - 797 - 22 

DFp-098 

Machine# 35 

'. db 

MGC DP-24F 
MGC 
MGC 
MGC 
MGC 
MGC 
MGC 

MGC 
MGC 
MGC 
MGC 
MGC 
MGC 

MGC DP-24Q 

GOLDER A S S W E S  

'.. '.bM1J 
'4 
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PRE- MACHINE TEMPERATURES 
SEAM SECTION APPROX. AMB. HEAT DIGITAL SET INDICATOR APPROX. 

WEDGE OR LENGTH DESTR. SEAM START FINISH START AIR WELD MACH. WEDGE OR 
BARREL N O a L E  WELDED NUMBER DATE NUMBER POINT POINT TIME TEMP TECH SPEED BARRELNOZZLE 

3/22 Pi31 I P132 WEOS - EEOS 1649 50 BC 8 800 - 793 - 22 
3/22 P127 I P132, SEOS - NEOS 1654 50 BC 8.3 800 - 799 - 25 
3/22 Pi27 / P131 I SEOS - NEOS 1657 50 BC 8.3 800 - 800 - 158 DFp-081 
3/22 I P133 I Pi341 SEOS - NEOS 1726 45 BC 8.3 800 - 782 - 167 
3/22 I P135 1 P1361 EEOS - WEOS 1802 40 BC 8 800 - 786 - 22 
3/23 I P137 / Pi38 SEOS - NEOS 0905 32 BC 8 800 - 791 - 96 
3/23 I Pi38 / Pi391 SEOS - NEOS 0930 32 BC 8 800 - 800 - 42 

3/23 1 Pi41 I P1421 NEOS - SEOS 1535 40 BC 8.3 800 - 783 * 31 
3/23 I Pi40 / P141 I EEOS - WEOS 1541 40 BC 8.3 800 - 784 - 73 
3/23 I Pi40 / Pi421 EEOS - WEOS 1553 40 BC 8.3 800 - 800 - 87 
3/23 I P143 I P144( EEOS - WEOS 1613 32 BC 7.8 800 - 800 - 181 
3/24 I P145 I P1461 NEOS - SEOS 952 30 BC 7.5 800 - 790 - 22 
3/24 I P144 / Pi451 WEOS - EEOS 958 30 BC 7.5 800 - 789 - 13 

3/24 I Pi46 I P1471 EEOS - WEOS 1026 30 BC 7.5 800 - 801 - 
3/24 I Pi45 I Pi471 EEOS - WEOS 1050 30 BC 7.5 800 - 779 - 16 
3/24 I P148 / P1491 NEOS - SEOS 1056 30 BC 7.5 800 - 789 - 31 
3/24 P147 / P148 EEOS - WEOS 1115 30 BC 7.5 800 - 776 - 80 

3/29 I P151 / P1521 NEOS - SEOS 0850 45 BC 8 800 - 794 - 10 
3/29 I PI52 I Pi531 WEOS - EEOS 0858 45 BC 8 800 - 800 - 51 
3/29 I Pi50 I Pi51 I EEOS - WEOS 0910 45 BC 8 800 - 793 - 42 
3/29 I P150 I P152 EEOS - WEOS 0915 45 BC 8 800 - 785 - 116 
3/29 I Pi48 / PlSOl EEOS - WEOS 1038 45 BC 8 800 - 800 - 52 
3/29 I P148 / Pi51 I EEOS - WEOS 1045 50 BC 8.5 800 - 799 - 37 
3/29 I P148 I P1521 EEOS - WEOS 1049 50 BC 8.5 800 - 801 - 13 ' 

3/29 P149 I P152 EEOS - WEOS 1051 50 BC 8.5 800 - 799 - 58 
48 DFp-087 3/29 P149 / P153 EEOS - WEOS 1058 50 BC 8.5 800 - 796 - 

3/30 P154 I Pi55 EEOS - WEOS 1305 50 BC 8.5 800 - 794 - 22 
3/30 Pl18 I P154 NEOS - SEOS 1322 50 BC 8.5 800 - 794 - 327 
3/30 P118 I Pi55 NEOS - SEOS 1400 45 BC 8.5 800 - 800 - 
3130 Pi57 I P158 WEOS - EEOS 1420 45 BC 8.5 800 - 800 - 22 

, 3/30 Pi57 / P159 NEOS - SEOS 1300 40 BC 8.5 800 - 800 - 42 

150 DFp-083 3123 I P120 / P1401 EEOS - WEOS 1418 40 BC 8.3 800 - 799 - 

180 DFp-084 
182 DFp-085 

3124 I P144 I P146( WEOS - EEOS 1000 30 BC 7.5 800 - 800 - 

123 DFp-086 3/24 I P147 I P149( EEOS - WEOS 1159 30 BC 7.5 800 - 801 - 

93 DFp-089 

Machi:@3 

MON. REMARKS 
MGC 
MGC 
MGC DP-20s 
MGC 
MGC 
MGC 
MGC 

MSP 
MSP 
MSP 
MSP 
MSP 
MSP 
MSP DP-21H 
MSP DP-211 
MSP 
MSP 
MSP 

MGC DP-PIE 

MSP DP-2lJ 
MGC 
MGC 
MGC 
MGC 
MGC 
MGC 
MGC 
MGC 

MGC 
MGC 
MGC DP-22R 
MGC 
MGC 

MGC DP-221 

GOLDER A S W A T E S  

-- ,: 6" 
e 



0 
MACHINE TEMPERATURES PRE- 

SEAM SECTION APPROX. AMB. HEAT DIGITAL SET INDICATOR APPROX. 
LENGTH DESTR. SEAM START FINISH START AIR WELD MACH. WEDGE OR WEDQE OR 

BARREL NOULE WELDED NUMBER DATE NUMBER POINT POINT TIME TEMP TECH SPEED BARRELNOZZLE 
3130 P158 I P159 NEOS - SEOS 1310 40 BC 8.5 800 - 800 - 220 
3130 P158 I P160 NEOS - SEOS 1537 40 BC 8.5 800 - 800 - 40 

0 

MON. REMARKS 
MGC 
MGC 

411 
411 

411 
412 
412 
412 
412 
413 
413 
413 
413 
413 
413 
413 
413 
413 
413 
413 
413 
413 
413 
413 
413 
413 
413 
413 
413 

Machine # 0053 GOLDER ASSOCIATES 314 

P167 I P168 NEOS - SEOS 1020 60 BC 8.9 800 - 798 - 37 I I MGC 
P168 I P169 NEOS - SEOS 1028 60 BC 8.9 800 - 791 - 29 MGC 
P170 I P171 NEOS - SEOS 1040 60 BC 8.9 800 - 800 - 14 MGC 
P150 I P173 WEOS - EEOS 1440 65 BC 9 800 - 800 - 196 MGC 
P173 I Pi74 EEOS - WEOS 1500 65 BC 9 800 - 800 - 187 
P175 I P176 NEOS - SEOS 1525 65 BC 9 800 - 800 - 31 MGC 
P177 I P178 EEOS - WEOS 1607 60 BC 8.8 800 - 800 - 163 MGC 
P179 I Pl80 NEOS - SEOS 1008 55 BC 9 800 - 793 - 31 MGC 
P179 I P181 EEOS - WEOS 1014 55 BC 9 800 - 797 - 37 MGC 
P180 I Pl81 EEOS - WEOS 1018 55 BC 9 800 - 800 - 74 MGC 
Pi82 I P183 EEOS - WEOS 1033 55 BC 9 800 - 796 - 54 MGC 
P186 I P187 SEOS - NEOS 1110 55 BC 9 800 - 799 - 131 
P185 I P187 SEOS - NEOS 1127 55 BC 9 800 - 799 - 42 MGC 
P188 I P189 NEOS - SEOS 1133 55 BC 9.2 800 - 797 - 133 MGC 

P184A I P190A WEOS - EEOS 1152 55 BC 8.5 800 - 793 - 18 MGC 
P190 I P19OpY NEOS - SEOS 1200 55 BC 8.5 800 - 793 - 25 MGC 
P190 I P184A NEOS - SEOS 1202 60 BC 8.5 800 - 799 - 9 MGC 
P178 I P186 EEOS - WEOS 1310 60 BC 9 800 - 799 - 11 MGC 
PI78 I P187 EEOS - WEOS 1311 65 BC 9 800 - 800 - 11 MGC 
P179 I P187 EEOS - WEOS 1312 65 BC 9 800 - 800 - 21 MGC 
P179 I P188 EEOS - WEOS 1315 65 BC 9 800 - 799 - 10 MGC 
Pi81 I P188 EEOS - WEOS 1316 65 BC 9 800 - 799 - 22 MGC 
P181 I Pl89 EEOS - WEOS 1319 65 BC 9 800 - 800 - 7 MGC 
P182 I P189 EEOS - WEOS 1320 65 BC 9 800 - 800 - 25 MGC 
P182 I P190 EEOS - WEOS 1323 65 BC 9 800 - 799 - 5 MGC 
Pi83 I P190 EEOS - WEOS 1324 65 BC 9 800 - 799 - 29 MGC 
P184 I P184pI EEOS - WEOS 1328 65 BC 9 800 - 800 - 25 MGC 

DFp-095 MGC DP-24E 

DFp-097 MGC DP-24M 



DATE 

413 
413 
413 
413 
414 
414 
414 
414 
414 
414 
414 

Mach i n e 6 5 3  

PRE. MACHINE TEMPERATURES 
SEAM SECTION APPROX. AMB. HEAT DIGITAL SET INDICATOR APPROX. 

LENQTH DESTR. 
BARREL N O a L E  WELDED NUMBER MON. REMARKS 

SEAM START FINISH START AIR WELD MACH. WEDGE OR WEDGE OR 
NUMBER POINT POINT TIME TEMP TECH SPEED BARRELNOULE 

165 DFp-099 MGC DP-25D P191 I P192 SEOS - NEOS 1400 65 BC 9 800 - 800 - 
P192 I P193 SEOS - NEOS 1425 65 BC 9 800 - 799 - 70 MGC 
P192 I Pi94 SEOS - NEOS 1432 70 BC 9 800 - 800 - 89 MGC 
P195 I P196 SEOS - NEOS 1451 70 BC 9 800 - 797 * 120 MGC 
P119 I P198 NEOS - SEOS 945 60 BC 9 800 - 800 - 
Pi18 I Pi98 NEOS - SEOS 1011 60 BC 9 800 - 797 - 90 MGC 
P199 I P200 WEOS - EEOS 1028 60 BC 9 800 - 800 - 8 MQC 
P198 I P200 NEOS - SEOS 1035 60 BC 9 800 - 799 - 96 MGC 
P198 I P199 NEOS - SEOS 1040 60 BC 9 800 - 800 - 62 MGC 
P200 I P201 NEOS - SEOS 1051 60 BC 9.2 800 - 797 - 60 - MGC 
P201 I P202 NEOS - SEOS 1100 60 BC 9.2 800 - 793 - 28 MGC 

210 DFp-100 MGC DP-25K 

GOLDER ASSOCIATES 414 



GEOMEMBRANE 'DEFECT LOG 
PROJECT NUMBER: 043-2246 PROJECT TITLE: Rocky Flats, Present Landfill 
LINER INSTALLER: Colorado Lining CONTRACTOR: S.M. Stoller 
LOCATION: Rocky Flats SITE MANAGER: Kaiser Hill Company LLC 

PASS DEFECT LOCATION c. 

DEFECT SEAM, PANEL DEFECT LOCATION DEFECT LOG REPAIR VACUUM 
CODE OR REPAIR NO. DESCRlPTl ON TYPE DATE MON. REMARKS DATE TEST 
DPI A PllP2 35' SNEOS DS 10/30/04 MGC DFD-001 11/02/04 Y 

Defect Log GOLDER ASSOCIATES 1/11 
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. GOLDER ASSOCIATES 3/11 Defect Log 
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. Defect Log GOLDER ASSOCIATES 511 1 



i 

DP14 C P100/P101/P103 @IW T 12/21/04 PRH 1/9/05 Y 
DP14 D P100/P103/P104 @ I N  T 12/21/04 PRH 1/9/05 
DP14 E P98/P100 81’ NSEOS DS 12/21/04 PRH DFp-063 1/9/05 
DP14 F PI  OO/P103 130’ SNEOS DS 12/21/04 PRH DFp-064 1/9/05 Y 
DP14 G P I  01/P102 75’ SNEOS DS 12/21/04 PRH DFp-065 1/9/05 Y 

Defect Log GOLDER ASSOCIATES 6/11 



GOLDER ASSOCIATES 711 1 Defect Log 
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Defect Log , GOLDER ASSOCIATES 

REPAIR - I VACUUM "I 

911 1 
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Defect.Log GOLDER ASSOCIATES 

- _  

PASS 

VACUUM 

TEST 

Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 

11/11 



GEOMEMBMNE REPAIR LOG 

IDP2 p 

2 R 

DP2 s 
DP2 T 

11/06/04 124 1140 P 2x4 BC PRH 
11/06/04 124 1145 P 2x6 BC PRH 
11/09/04 124 1040 P 3x9 RD PRH 
11/09/04 124 0834 P 3x5 RD PRH 
11/09/04 124 1640 P 3x5 RD PRH 
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Repairs Golder Associates 411 2 



Repairs Golder Associates 511 2 



Repairs Golder Associates 611 2 
-~ 
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I 

Repairs Golder Associates 911 2 



DP23 A 3/31/05 124 1348 P 2x4 RD MSP 
.DP23 B 3/31/05 124 1312 P 2x5 RD MSP 
ADp23 C 3/31/05. 124 1305 P 2x5 RD MSP 
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. .  

3x4 . RD MGC 
RD MGC . SOUTHVENTPIPE 
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043-2246 

~ ~- ~ 7 - -  ~ ~ 

TIME PRESSURE RESULTS SEAM 

SEAM SEAM SECTION’ GAUGE TECH OBS. PASS I COMPLETE 

DATE NUMBER FROM TO NUMBER ID START FINISH INITIAL FINISH TEST FAIL NO YES MON. REMARKS 

11/2/04 P1 / P2 NEOS - DPlB 1 GMK 918 : 923 35 : 35 Y PASS X I  PRH 
GMK 919 : 924 35 : 34 Y PASS I X PRH 

11/2/04 P2 / P3 NEOS - SEOS 1 GMK 948 : 953 35 : 34 Y PASS I X PRH 
11/2/04 P3 / P4 NEOS * SEOS 2 GMK 949 : 954 35 : 33 Y PASS I X PRH 
11/4/04 P1 / P5 SEOS - DP-11 1 GMK 1341 : 1346 35 : 33 Y PASS X I PRH 
11/4/04 P1 / P5 DP-2B - DP-2C 2 GMK 1618 : 1625 34 : 32 Y PASS X I MGC 
11/4/04 P1 / P5 DP-It - DP-2B 1 GMK 1630 : 1635 35 : 34 Y PASS X 1 MGC 

I X PRH 11/5/04 P1 / P5 DP-2C - NEOS 2 GMK 735 : 740 35 : 33 Y PASS 
11/5/04 P5 / P6 NEOS - DP-1P 2 GMK 758 : 803 35 : 34 Y PASS X 1 PRH 

11/5/04 P5 / P6 DP-1N * DP-1Q 3 GMK 800 : 805 35 : 34 Y PASS X I PRH 
X PRH 11/5/04 P5 / P6 DP-1Q - SEOS 4 GK 801 : 806 35 : 34 Y PASS 

11/5/04 P5 I P7 SEOS - DP-1M 4 GK 839 : 844 35 : 33 Y PASS X PRH 
11/5/04 P5 / P7 DP-1M - NEOS 3 GK 840 : 845 35 : 34 Y PASS I X PRH 
11/5/04 P7 I P8 NEOS - SEOS 2 GK 842 : 847 35 : 33 Y PASS J X PRH 
11/5/04 P6 I P8 SEOS - NEOS 5 GK 843 : 848 35 : 34 Y PASS I X PRH 
11/5/04 P6 / P7 EEOS - WEOS 4 GK 849 : 854 35 : 34 Y PASS I X PRH 
11/5/04 P9 / P10 EEOS - WEOS 2 GK 914 : 919 35 : 33 Y PASS I X PRH 
11/5/04 P8 / P10 NEOS - SEOS 4 GK 914 : 919 35 : 32 Y PASS X PRH 
11/5/04 P8 / P9 NEOS - SEOS 3 GK 914 : 919 35 : 33 Y PASS X PRH 
11/5/04 P10 / P i 1  NEOS - SEOS 5 GK 916 : 921 35 : 32 Y PASS X PRH 
11/5/04 P9 I P11 SEOS - NEOS 5 GK 927 : 932 35 ; 33 Y PASS X PRH 
11/6/04 P13 / P14 NEOS - DP-2J 5 GK 820 : 825 35 : 34 Y PASS X PRH 

X PRH 11/6/04 P12 I P13 WEOS - EEOS 2 GK 823 : 828 35 : 34 Y PASS 
11/6/04 P i 1  I P12 NEOS - SEOS 4 GK 823 : 828 35 : 33 Y PASS X PRH 
11/6/04 P i 1  / P13 SEOS - NEOS 3 GK 823 : 828 35 : 34 Y PASS X PRH 
11/6/04 P13 / P14 DP-2J - SEOS 5 GK 829 : 834 35 : 34 Y PASS I X PRH 

~ ~~~ ~ ~~ 

11/2/04 P1 I P2 DPlB - SEOS 2 

11/5/04 P5 / P6 DP-1P - DP-1N 5 GMK 759 : 804 35 : 32 Y PASS X I PRH ~ 

LINER INSTALLER: Colorado Lining 
LOCATION: Rocky Fiats 

PRES .E TEST LOG - 
PROJECT TITLE: 
CONTRACTOR: S.M. Stoller 
SITE MANAGER: 

Rocky Flats, Present Landfill 

Kaiser Hill Company LLC 

Presure Test GOLDER ASSOCIATES 1/14 



11/8/04 P19 / P20 WEOS - EEOS 4 
11/9/04 P17 / P19 SEOS - DP3G 2 
11/9/04 P17 / P19 DP-3G - NEOS 2 

11/17/04( P25 I P27 I SEOS - NEOS I 1 

Presur ' .. .. 

TIME PRESSURE RESULTS SEAM 

TECH 009. PASS I COMPLETE 

NO YES MON. REMARKS ID START FINISH INITIAL FINISH TEST FAIL 

GK 838 : 843 35 : 34 Y PASS I X PRH 

GK 842 : 847 35 : 33 Y PASS I X PRH 

GK 857 : 902 35 : 34 Y PASS X I PRH 

GK 858 : 903 35 : 34 Y PASS I X PRH 

GOLDERl @TES 



TIME O R E S S U R E  RESULTS SEAM 

SEAM SEAM SECTION' GAUGE TECH OBS. PASS I COMPLETE 

REMARKS NO YES MON. DATE NUMBER FROM TO NUMBER ID START FINISH INITIAL FINISH TEST FAIL 

0 
I X PRH 11/17/04 P27 1 P29 SEOS - NEOS 3 GK 1137 : 1142 35 : 33 Y PASS 

11/17/04 P28 1 P29 SEOS - NEOS 4 GK 1139 : 1144 35 : 35 Y PASS I X PRHl  
11/17/04 P29 / P30 WEOS - EEOS 2 GK 1140 : 1145 35 : 33 Y PASS X PRHl  
11/17/04 P28 I P30 NEOS - SEOS 2 GK 1147 : 1152 35 : 33 Y PASS X PRHl  
11/17/04 P26 1 P28 NEOS - SEOS 1 GK 1148 : 1153 35 : 32 Y PASS X PRHl  
11/17/04 P31 1 P32 WEOS - EEOS 2 GK 1304 . 1309 35 : 33 Y PASS I X PRHl  
11/17/04 P29 / P31 SEOS - DP-4S 1 GK 1304 : 1309 35 . 34 Y PASS I X PRH DP-4s into AT 
11/17/04 P29 1 P32 SEOS - NEOS 3 GK 1307 : 1312 35 : 33 Y PASS I X MGC 
11/17/04 P30 1 P32 NEOS - DP4T 4 GK 1308 : 1313 35 : 33 Y PASS X I  MGC 
11/17/04 P30 1 P32 DP-4T - SEOS 2 GK 1313 : 1318 35 : 34 Y PASS X MGC 
11/18/04 P32 1 P34 NEOS - SEOS 2 GK 0945 : 0954 35 : 33 Y PASS X PRH 
11/18/04 P33 1 P34 WEOS - EEOS 4 GK 1040 : 1045 35 : 34 Y PASS X PRH 

711118104 P31 I P34 NEOS - SEOS 1 GK 1025 : 1030 35 : 34 Y PASS X PRH 
11/18/04 P31 1 P33 SEOS - NEOS 3 GK 1040 : 1045 35 : 34 Y PASS X PRH 
11/18/04 P33 / P36 SEOS - NEOS 4 GK 1027 : 1032 35 : 32 Y PASS 1 X PRH 
11/18/04 P35 1 P36 WEOS - EEOS 2 GK 1043 : 1048 35 : 33 Y PASS I X PRH 
11/18/04 P33 I P35 SEOS - NEOS 1 GK 1043 : 1048 35 : 32 Y PASS I X PRH 
11/18/04 P34 1 P36 DP-5G - NEOS-_ 1 GK 1057 : 1102 35 : 34 Y PASS X I  PRH 

Presure Test 

11/18/04 P34 I P36 DP-5G - SEOS 
11/18/04 P36 I P37 WEOS - EEOS 
11/18/04 P34 I P37 NEOS - SEOS 
11/19/04 P35 1 P38 SEOS - NEOS 
11/19/04 P36 I P38- NEOS - SEOS 

11/19/04 P40 I P41 WEOS - DP-6C 
11/19/04 P38 1 P41 SEOS - SEOS 
11/19/04 P40 1 P41 DP-6C ~~ - EEOS 
11/19/04 P41 I P42 SEOS - NEOS 
11/19/04 P40 I P42 NEOS - SEOS 
11/19/04 P42 1 P43 WEOS - EEOS 

11/19/04 P40 1 P43 NEOS - SEOS 
11/19/04 P38 1 P40 NEOS - SEOS 

GOLDER ASSOCIATES 

1 GK 1127 : 1132 35 : 34 Y PASS I X PRH 
2 GK 1127 : 1132 35 : 33 Y PASS 1 X PRH 

3 GK 1128 : 1133 35 : 32 Y PASS I X PRH 
1 GK 0913 : 0918 35 : 34 Y PASS I X MGC 
2 GK 0913 : 0918 35 : 34 Y PASS X MGC 

4 GK 0915 : 0920 35 : 33 Y PASS X MGC 
3 GK 0915 : 0920 35 : 34 Y PASS X MGC 
3 GK 0931 : 0936 34 : 33 Y PASS I X MGC 
1 GK 0932 : 0937 35 : 34 Y PASS I X MGC 
2 GK 0932 : 0937 34 : 33 Y PASS I X MGC 
4 GK 0934 : 0939 35 : 33 Y PASS I X MGB 

4 GK 0943 : 0048 35 : 33 Y PASS I X MGC 
- Y PASS ~~~ I ~ X MGC ~~ 

GK 0940 : 0945 35 : 34 
~~ ~~~ 

3 

311 4 



TIME PRESSURE RESULTS SEAM 

SEAM SEAM SECTION' GAUGE TECH 00s. PASS I COMPLETE 

REMARKS NO YES MON. DATE NUMBER FROM TO NUMBER ID START FINISH INITIAL FINISH TEST FAIL 

11/19/04 P38 P39 EEOS - WEOS 1 GK 0954 : 0959 35 : 33 Y PASS I X MGC 
11/19/04 P36 1 P39 NEOS - SEOS 3 GK 0955 : 1000 35 : 32 Y PASS I x (MGC 
11/19/04 P39 / P40 NEOS - SEOS 2 GK 1002 : 1007 35 : 34 Y PASS I x (MGCI 
11/19/04 P37 / P39 NEOS * SEOS 1 GK 1004 : 1009 35 : 32 Y PASS I x (MGCI 

11/22/04 P44 I P45 EEOS - WEOS 2 GK 1516 : 1521 35 : 34 Y PASS I x IMGCI 
11/22/04 P44 I P47 NEOS - SEOS 1 GK 1516 : 1521 35' : 35 Y PASS I X [ M G C [  

11/22/04 P43 I P45 NEOS - SEOS 4 GK 1525 : 1530 35 : 34 Y PASS I X IMGC 
11/22/04 P43 / P44 NEOS - SEOS 3 GK 1542 : 1547 35 : 33 Y PASS I X MGC 
11/22/04 P45 1 P47 SEOS - NEOS 2 GK 1554 : 1559 35 : 35 Y PASS X MGC 
11/22/04 P42 1 P45 SEOS - NEOS 4 GK 1558 : 1603 35 : 34 Y PASS X MGC 
11/22/04 P45 / P46 SEOS - NEOS 1 GK 1609 : 1614 35 : 34 Y PASS I X MGC 
11/22/04 P46 1 P47 WEOS - EEOS 2 GK 1612 : 1617 35 : 34 Y PASS I X MGC 
12/8/04 P47 1 P49 NEOS - SEOS 2 GK 0746 : 751 35 : 34 Y PASS I X PRH 

GOLDER [ @TES \..- 
.e 

12/8/04 
1218104 
1218104 
12/8/04 
12/8/04 
12/8/04 
12/8/04 
12/8/04 
12/8/04 
12/8/04 
12/8/04 
12/8/04 
12/8/04 
12/9/04 
12/9/04 
12/9/04 
12/9/04 
12/9/04 

P46 I P49 SEOS - NEOS 1 GK 0811 : 0816 35 : 34 Y PASS I X PRH 
P48 I P50 NEOS - SEOS 3 GK 0813 : 0818 35 : 34 Y PASS I X PRH 

P48 I P49 EEOS - WEOS 2 GK 0813 : 0818 35 : 33 Y PASS I X PRH 
P49 P50 SEOS - NEOS 4 GK 0814 : 0819 35 : 34 Y PASS I X PRH 
P50 I P53 SEOS - NEOS 2 GK 0826 : 0831 35 : 34 Y PASS X PRH 
P50 1 P51 EESO - WEOS 3 GK 0826 : 0831 35 : 34 Y PASS X PRH 

P51 1 P53 NEOS - DP-7P 4 GK 0827 : 0832 35 : 33 Y PASS X PRH 
X PRH P47 I P48 NEOS - SEOS 1 GK 0853 : 0858 35 : 34 Y PASS 

P48 1 P51 NEOS - SEOS 2 GK 0855 : 0900 35 : 34 Y PASS I X PRH 
P51 1 P53 SDP-7P - SEOS 3 GK 0856 : 0901 35 : 34 Y PASS X PRH 
P52 I P53 WEOS - DP-7M 2 GK 0910 ; 0915 35 : 34 Y PASS X PRH 
P52 I P53 DP-7M - EEOS 3 GK 0910 : 0915 35 : 33 Y PASS I X PRH 
P51 1 P52 NEOS - SEOS 1 GK 0910 : 0915 35 : 34 Y PASS I X PRH 
P53 I P55 SEOS - NEOS 1 GK 0919 : 0924 35 : 33 Y PASS I X MGC 
P54 1 P55 WEOS - EEOS 2 GK 0919 : 0924 35 : 34 Y PASS I X MGC 
P54 1 P56 NEOS - SEOS 4 GK 0921 : 0926 35 : 33 Y PASS I X MGC 
P55 1 P56 SEOS - DP8S 3 GK 0940 : 0945 34 : 32 Y PASS X I MGC 
P55 1 P56 DP-8s - NEOS 1 GK 0947 : 0952 35 : 34 Y PASS I X MGC 

I 



I 

TIME #bRESsuRE RESULTS SEAM 

COMPLETE SEAM SEAM SECTION* GAUGE TECH OBS. PASS I 

REMARKS NO YES MON. DATE NUMBER FROM TO NUMBER ID START FINISH INITIAL FINISH TEST FAIL 

0 
, 12/9/04 P56 I P59 DP-BE - NEOS 3 GK 0952 : 0957 35 : 32 Y PASS X I  MGC 

12/9/04 P56 1 P59 DP8E - SEOS 4 GK 0952 : 0957 35 : 33 Y PASS I x M G C ~  
12/9/04 P56 1 P60 SEOS - NEOS 1 GK 1007 : 1012 35 : 34 Y PASS I x I M G C ~  
12/9/04 P59 1 P60 WEOS - EEOS 4 GK 1007 : 1012 34 : 33 Y PASS x M G C ~  
12/9/04 P56 I P57 WEOS - EEOS 3 GK 1048 : 1053 35 : 33 Y PASS X MGC 
12/9/04 P53 I P54 NEOS - SEOS 2 GK 1114 : 1119 35 : 33 Y PASS X MGC 
12/9/04 P54 1 P57 NEOS - SEOS 1 GK 1332 : 1337 35 : 34 Y PASS X MGC 
12/9/04 P57 1 P59 NEOS - SEOS 2 GK 1333 : 1338 35 : 33 Y PASS X MGC 
12/9/04 P58 1 P59 WEOS - EEOS 4 GK 1337 : 1342 34 : 32 Y PASS X MGC 

GK 1422 : 1427 35 : 33 Y PASS X I MGC 
12/9/04 P57 1 P58 DP-9E - SEOS 1 GK 1426 : 1431 35 : 32 Y PASS 1 X MGC 
12/9/04 P52 I P54 NEOS - DP-8A 4 GK 1327 : 1332 35 : 33 Y PASS X MGC 
12/9/04 P52 I P54 DP-8A SEOS 2 GK 1429 : 1434 35 : 34 Y PASS X MGC 
12/9/04 P58 I P62 NEOS - SEOS 1 GK 1511 : 1516 35 : 34 Y PASS X MGC 
12/9/04 P59 I P62 SEOS - NEOS 3 GK 1511 : 1516 35 : 32 Y PASS X MGC 
12/9/04 P62 1 P64 DP-SA - SEOS 2 GK 1513 : 1518 35 : 34 Y PASS X MGC 
12/9/04 P62 1 P64 DP-SA - NEOS 4 GK 1513 : 1518 35 : 33 Y PASS I X MGC 
12/9/04 P64 I P66 NEOS - SEOS 1 GK 1537 : 1542 35 : 34 Y PASS I X MGC 
12/9/04 P65 I P66 WEOS - EEOS 3 GK 1537 : 1542 34 : 33 Y PASS I X MGC 
12/9/04 P61 1 P62 EEOS - WEOS 2 GK 1536 : 1541 35 : 33 Y PASS I X MGC 
12/9/04 P59 1 P61 SEOS - NEOS 4 GK 1542 : 1547 35 : 34 Y PASS I X MGC 

12/11/04 P61 I P64 SEOS - DP-91 1 GK 1039 : 1044 35 : 34 Y PASS X .PRH 
12/11/04 P64 I P65 SEOS - NEOS 2 GK 1049 : 1054 35 : 33 Y PASS X PRH 

X PRH 12/11/04 P63 I P64 WEOS - EEOS 2 GK 1108 : 1113 35 : 34 Y PASS 
12/11/04 P61 1 P64 NEOS - DP-91 3 GK 1109 : 1114 35 : 33 Y PASS I X PRH 
12/11/04 P61 I P63 SEOS - NEOS 1 GK 1109 : 1114 35 : 33 Y PASS I X PRH 
12/11/04 P63 I P65 SEOS - NEOS 4 GK 1150 : 1155 35 : 33 Y PASS X PRH 
12/11/04 P60 I P61 SEOS - NEOS 1 GK 1152 : 1157 35 : 33 Y PASS X PRH 
12/14/04 P71 1 P72 WEOS - EEOS NA GK 1050 : 1055 35 : 33 Y PASS 1 X GDH 
12/14/04 P68 1 P72 SEOS - NEOS NA GK 1050 : 1055 35 : 33 Y PASS I X GDH 
12/14/04 P68 1 P71 NEOS - SEOS NA GK 1050 : 1055 35 : 33 Y PASS I X GDH 

~ 

-~ ~~ 

12/9/04 P57 I P58 NEOS - DP9E 3 

Presure Test GOLDER ASSOCIATES 511 4 



TIME PRESSURE RESULTS SEAM 

SEAM SEAM SECTION. GAUGE TECH OBS. PASS I COMPLETE 

NO YES MON. REMARKS DATE NUMBER FROM TO NUMBER ID START FINISH INITIAL FINISH TEST FAIL 

12/14/04 P72 / P74 SEOS - NEOS NA GK 1051 : 1056 35 : 34 Y PASS I X GDHl 
12/14/04 P65 / P68 NEOS - SEOS NA GK 1100 1105 35 : 34 Y PASS I X , G D H l  
12/14/04 P70 / P71 WEOS - EEOS NA GK 1104 : 1109 35 : 33 Y PASS I X GDHl 

12/14/04 P71 / P74 NEOS - SEOS NA GK 1102 : 1107 35 : 32 Y PASS X GDHl  
12/14/04 P69 / P70 WEOS - EEOS NA GK 1118 : 1123 35 : 32 Y PASS X GDHl  
12/14/04 P68 / P69 NEOS - EEOS NA GK . 1119 : 1124 35 : 34 Y PASS I X GDH 
12/14/04 P70 / P74 SEOS - NEOS NA GK 1117 1122 35 : 34 Y PASS I X GDH 
12/14/04 P69 / P74 NEOS - SEOS NA GK 1117 1122 35 33 Y PASS I X GDH 
12/14/04 P73 / P74 WEOS - EEOS NA GK 1133 : 1138 35 : 33 Y PASS I X GDH 
12/14/04 P69 / P73 NEOS - SEOS NA GK 1338 1143 35 : 34 Y PASS I X GDH 
12/14/04 P67 / P69 NEOS - SEOS NA GK 1341 : 1346 35 : 33 Y PASS I X GDH 
12/14/04 P67 / P68 EEOS - WEOS NA GK 1341 : 1346 35 : 34 Y PASS I X GDH 
12/14/04 P65 / P67 NEOS - SEOS NA GK 1342 : 1348 35 : 33 Y PASS I X GDH 
12/14/04 P66 / P67 DP-11A - NEOS NA GK 1355 : 1401 35 : 34 Y PASS X GDH 
12/14/04 P66 1 P67 DP-11A - SEOS NA GK 1355 : 1401 35 : 34 Y PASS X GDH 
12/15/04 P73 / P76 SEOS - DP-11E 1 GK 1108 : 1113 35 : 33 Y PASS X I  GDH 
12/15/04 P73 / P77 NEOS - SEOS 2 GK 1108 : 1113 34 : 33 Y PASS I X GDH 
12/15/04 P76 / P77 EEOS - WEOS 3 GK 1109 : 1114 34 : 33 Y PASS I X GDH 
12/15/04 P77 I P79 NEOS - SEOS 4 GK 1109 : 1114 35 : 32 Y PASS I X GDH 
12/15/04 P76 / P79 SEOS - NEOS 4 GK 1119 : 1114 35 : 33 Y PASS I X GDH 
12/15/04 P79 / P80 NEOS - SEOS 3 GK 1344 : 1349 35 : 35 Y PASS I X GDH 
12/15/04 P80 / P81 WEOS - EEOS 4 GK 1345 : 1359 35 : 33 Y PASS X GDH 
12/15/04 P79 / P81 SEOS - NEOS 2 GK 1345 : 1359 34 : 33 Y PASS X GDH 
12/15/04 P80 / P83 NEOS - SEOS 1 GK 1346 : 1351 35 : 33 Y PASS X GDH 
12/15/04 P76 I P78 ~. SEOS - NEOS 1 GK 1402 : 1407 35 : 34 Y PASS X GDH 
12/15/04 P78 / P79 WEOS - EEOS 2 GK 1402 : 1407 35 : 33 Y PASS X GDH 

Y PASS X GDH 12/15/04 P73 / P76 DP-11E - NEOS 3 GK 1403 : 1408 35 : 34 
12/15/04 P74 / P76 SEOS - NEOS 1 GK 1419 : 1424 35 : 34 Y PASS I X GDH 
12/15/04 P74 / P75 SEOS - NEOS 2 GK 1421 : 1 PASS X GDH I 
12/15/04 P75 / P76 WEOS - EEOS 3 GK 1422 : 1427 34 : 32 Y PASS I X GDH 

12/14/04 P68 / P70 NEOS - SEOS NA GK 1104 : 1109 35 33 Y PASS I x G D H ~  

Presur. GOLDER/ QIATES ' 



SEAM SECTION' GAUGE TECH I OBS. PASS I COMPLETE 

Presure Test GOLDER ASSOCIATES 

, 

711 4 

REMARKS NO YES MON. DATE NUMBER FROM TO NUMBER ID START FINISH INITIAL FINISH TEST FAIL 

12/15/04 P75 / P78 SEOS - NEOS 4 GK 1403 : 1408 35 : 34 Y PASS I X GDH 
12/15/04 P81 / P82 WEOS - EEOS 3 GK 1503 : 1508 34 : 32 Y PASS I X GDH 

I X GDH 
12/15/04 P78 / P81 DP-11Q - NEOS 4 GK 1505 : 1510 35 : 34 Y PASS X GDH 
12/15/04 P78 1 P81 DP-11Q - SEOS 2 GK 1505 : 1510 35 : 35 Y PASS X GDH 
12/15/04 P81 / P84 NEOS - SEOS 1 GK 1524 : 1529 35 : 34 Y PASS X GDH 
12/15/04 P82 1 P84 SEOS - NEOS 3 GK 1524 : 1529 35 : 34 Y PASS I X GDH 

PASS I X GDH 12/15/04 P83 1 P84 WEOS - EEOS 2 GK 1537 : 1542 35 : 33 Y 
12/15/04 P81 I P83 NEOS - SEOS 1 GK 1537 : 1542 35 : 35 Y PASS I X GDH 
1/3/05 P85 I P88 SEOS - DP-14T 4 GK 1325 : 1330 35 : 34 Y PASS 
1/3/05 P92 1 P93 SEOS - NEOS 2 GK 1433 : 1438 34 : 31 Y PASS I X MGC 
1/3/05 P90 1 P93 NEOS - SEOS 4 GK 1433 : 1438 35 : 33 Y PASS I X MGC 
1/3/05 P93 1 P94 EEOS - WEOS 1 GK 1437 : 1442 35 : 34 Y PASS I X MGC - 
1/3/05 P93 1 P95 SEOS - NEOS 3 GK 1437 : 1442 35 : 32 Y PASS I X MGC 
1/3/05 P94 / P95 NEOS - SEOS 1 GK 1523 : 1528 35 : 33 Y PASS I X MGC 
1/3/05 P90 1 P94 NEOS - DP-13K 4 GK 1524 : 1529 35 : 33 Y PASS X I  MGC 
1/3/05 P95 1 P98 SEOS - NEOS 3 GK 1531 : 1536 35 : 35 Y PASS I X MGC 
1/3/05 P95 1 P96 EEOS - WEOS 4 GK 1606 : 1611 34 : 33 Y PASS I X MGC 
1/3/05 P96 / P99 NEOS - OP-13T 1 GK 1606 : 1611 35 : 34 Y PASS 
1/3/05 P98 1 P99 WEOS - EEOS 3 GK 1612 : 1617 35 : 34 Y PASS I X MGC 
1/3/05 P83 1 P87 NEOS - SEOS 1 
1/3/05 P87 1 P89 NEOS - DP-12M 2 GK 0943 : 0948 35 : 33 Y PASS X I  MGC 

1 GK 1503 : 1508 35 : 32 Y PASS 
~ ~~ ~~~ ~~ 

12/15/04 P78 I P82 SEOS - NEOS 

I X MGC DP-14TCapstoNEOS 

I X MGC OP-13TCUpStOSEOS 

Y PASS I X MGC - GK 0942 : 0947 34 : 31 

1/3/05 P89 / P91 NEOS - SEOS 4 GK 0946 : 0951 35 : 33 Y 
Y 1/3/05 P87 1 P89 DP-12M - SEOS 3 GK 0949 : 0954 35 : 34 

1/3/05 P90 / P91 WEOS - EEOS 4 GK 1003 : 1008 35 : 34 Y 
1/3/05 P86 1 P89 SEOS - NEOS 3 GK 1006 : 1011 34 : 32 Y 
1/3/05 P86 I P87 EEOS - WEOS 2 GK 1006 : 1011 34 : 32 Y 
1/3/05 P83 1 P86 SEOS - NEOS 1 GK 1022 : 1027 35 : 33 Y 
1/3/05 P89 1 P90 SEOS - DP-12R 4 GK 1032 : 1037 35 : 33 Y 
1/3/05 P84 I P86 SEOS - NEOS 1 GK 1053 : 1058 35 : 34 Y 
1/3/05 P86 1 P88 SEOS - NEOS 2 GK 1103 : 1108 35 : 32 Y 

PASS I X MGC 
PASS X MGC 
PASS X MGC 
PASS I X MGC 
PASS I X MGC 
PASS I X MGC 
PASS X I  MGC 
PASS I X MGC 
PASS I X MGC 



TIME PRESSURE RESULTS SEAM 

SEAM SEAM SECTION' GAUGE TECH 00s. PASS I COMPLETE 

DATE NUMBER FROM TO NUMBER ID START FINISH INITIAL FINISH TEST FAIL NO YES 

1/3/05 P88 / P89 WEOS - EEOS 3 GK 1054 : 1059 34 : 32 Y PASS X 
X 1/3/05 P88 / P90 SEOS - NEOS 4 GK 1114 : 11.19 35 : 34 Y PASS 
X 1/3/05 P90 / P92 WEOS - EEOS 1 GK 1117 : 1122 34 : 33 Y PASS 

PASS I X 1/3/05 P88 / P92 SEOS - NEOS 2 GK 1117 : 1122 35 : 34 Y 
~ : 1/3/05 P85 / P86 I WEOS - EEOS 3 GK 1119 : 1124 35 : 32 Y PASS I X 

I X 1/3/05 P89 / P90 I NEOS - DP-lZRl 4 GK 1056 : 1101 35 : 33 Y PASS 
PASS 1 X 
PASS I X 

1/7/05 P91 / P94 I NEOS - SEOS I 1 CB 1331 : 1336 35 : 34 Y PASS I X 
1/7/05 P94 I P96 IDP-15H - SEOS I 2 CB 1400 : 1405 35 : 34 Y PASS X I 
1/7/05 P94 / P96 IDP-15H - NEOS I 1 CB 1403 : 1408 35 : 35 Y PASS 1 X 
1/7/05 P96 / P97 I SEOS - DP-13QI 2 CB 1414 : 1419 35 : 35 Y PASS X I 
1/7/05 P96 I P97 I NEOS - DP-13QI 1 CB 1426 : 1431 35 : 34 Y PASS 1 X 
1/7/05 P97 / P99 [ WEOS - EEOS [ 2 CB 1426 : 1431 35 : 33 Y PASS 1 X 
1/7/05 P97 / P l O l l  NEOS - SEOS I 1 CB 1436 : 1441 35 : 34 Y PASS I X 
1/7/05 P99 / P l O l l  SEOS - NEOS 2 CB 1436 : 1441 35 : 33 Y PASS I X 
1/7/05 P98 / P l O l l  NEOS - SEOS I 2 CB 1508 : 1513 35 : 33 Y PASS I X 
1/7/05 PlOO / P l O l l  WEOS - EEOS , 1 CB 1515 : 1520 35 : 34 Y PASS I X 
1/7/05 P101 / P1021 NEOS - SEOS 4 * CB 1600 : 1605 35 : 35 Y PASS I X 
1/7/05 P102 / PA031 WEOS - EEOS I 2 CB 1637 : 1642 35 : 34 Y PASS I X 

NA NA 1/7/05 P95 / P99 I NEOS - SEOS I NA NA NA : NA NA : NA NA NA 
1/8/05 I PlOl / P103[ SEOS - NEOS I 3 CB 0734 : 0739 35 : 33 Y PASS I X 
1/8/05 I P98 I P100( SEOS - DP-15s 3 CB 0748 : 0753 35 : 35 Y PASS X I 
1/8/05 I PlOO / P1031 SEOS - DP-15W 1 CB 0802 : 0807 35 : 35 Y PASS X I 
1/8/05 I P100 I P1031DP-15W - DP-15T 3 CB 0804 : 0809 35 : 32 Y PASS X 1 
1/8/05 , PlOO / P103) DP15T - NEOS 2 CB 0805 : 0810 35 : 35 Y PASS I X 
1/8/05 P98 / PlOO DP-15s - NEOS 2 CB 0820 : 0825 35 : 35 Y PASS I X 
1/8/05 P103 I P104 WEOS - EEOS 3 CB 0826 : 0831 35 : 35 Y PASS I X 
1/8/05 PlOO / P104 SEOS - NEOS 1 CB 0830 : 0835 35 : 35 Y PASS X 

2/12/05 P106 / P107 NEOS - DP-18F 2 JH 0846 : 0851 35 : 33 Y PASS X 
2/12/05 P106 / P107 DP-18F - SEOS 3 JH 0848 : 0853 35 : 35 Y PASS I X 

1/3/05 P84 / P85 I SEOS - NEOS I 1 GK 1128 : 1133 35 : 33 Y 
1/7/05 P90 / P94 I SEOS - DP-13K 2 CB 1331 : 1336 35 : 34 Y 

P re su r,. 0 -- 
.. . 

MON. REMARKS 

MGC 
MGC 
MGC 
MGC 
MGC 
MGC 
MGC 
MGC 
MGC 
MGC 
MGC 
MGC 
MGC 
MGC 
MGC 
MGC 
MGC 
MGC 
MGC 
MGC 
NA Capped by DP-13s 

PRH 
PRH 
PRH 
PRH 
PRH 
PRH 
PRH 
PRH 
PRH 
PRH 

J14 0 
v.' 



TIME RESSURE RESULTS SEAM 

SEAM SECTION' GAUGE TECH OBS. PASS I COMPLETE 
0 

SEAM 

DATE NUMBER FROM TO NUMBER ID START FINISH INITIAL FINISH TEST FAIL NO YES 

2/12/05 P107 / P108 WEOS - EEOS 4 JH 0849 : 0854 35 : 33 Y PASS I X 
2/12/05 P106 / P108 NEOS - SEOS 1 JH 0850 : 0855 35 : 34 Y PASS I X 
2/12/05 P104 / P106 SEOS - NEOS 1 JH 0907 : 0912 35 * 34 Y PASS I I X 
2/12/05 P103 / P106 NEOS - SEOS 4 JH 0909 : 0914 35 : 33 Y PASS 1 X 

JH 0947 : 0952 35 : 34 Y PASS I X 2/12/05 P105 I P106 WEOS - EEOS 3 
2/12/05 P105 / P108 NEOS - SEOS 1 JH 0948 : 0953 35 : 34 Y PASS I X 

JH 0949 . 0954 35 : 34 Y PASS 1 X 2/12/05 P103 / P105 NEOS - SEOS 2 
2/12/05 P102 / P105 SEOS - NEOS 3 JH 1003 : 1008 36 : 35 Y PASS I X 
2/12/05 Pi08 / P109 WEOS - EEOS 2 JH 1005 : 1010 35 : 35 Y PASS X 

X 2/12/05 P105 / P109 NEOS - SEOS 4 JH 1005 : 1010 36 : 34 Y PASS 
2/12/05 P108 / P l l l  SEOS - NEOS 2 JH 1122 : 1127 35 : 32 Y PASS I X 
2/12/05 P109 / P l l l  NEOS - SEOS 1 JH 1126 : 1131 36 : 34 Y PASS X 
2/12/05 P110 / P111 WEOS - EEOS 2 JH 1136 : 1141 35 : 32 Y PASS X 
2/12/05 P108 / P l lO  SEOS - NEOS 1 JH 1148 : 1153 36 : 34 Y PASS X 
2/12/05 P107 / P110 SEOS - NEOS 4 JH 1153 : 1158 35 : 34 Y PASS I X 
2/12/05 P l l l  / P113 NEOS - SEOS 1 JH 1418 : 1423 36 : 34 Y PASS I X 
2/12/05 P l lO  / P113 SEOS - NEOS 1 JH 1352 : 1357 35 : 35 Y PASS I X 
2/12/05 PI12 / P113 WEOS - EEOS 4 JH 1351 : 1356 35 : 35 Y PASS I X 
2/12/05 P l lO  / P112 SEOS - NEOS 2 JH 1352 : 1357 35 : 35 Y PASS I X 
2/12/05 P113 / P114 SEOS - DP-19E 2 JH 1603 : 1608 35 : 35 Y PASS X I 
2/12/05 P113 / P115 NEOS - SEOS 1 JH 1605 : 1610 36 : 35 Y PASS I X 
2/12/05 P114 / P115 WEOS - EEOS 4 JH 1606 : 1611 35 : 33 Y PASS I X 
2/12/05 P113 / P114 NEOS - DP-19E 2 JH 1617 : 1622 36 : 35 Y PASS I X 
2/12/05 P112 / P114 SEOS - NEOS 1 JH 1617 : 1622 35 : 34 Y PASS I X 
2/14/05 Pi14 / P117 SEOS - NEOS 1 JH 1103 : 1108 35 : 34 Y PASS I X 
2/14/05 P116 I P117 WEOS - EEOS 2 JH 1104 : 1109 36 : 34 Y PASS I X 
2/14/05 P114 I P116 NEOS - SEOS 3 JH 1120 : 1125 35 : 33 Y PASS I X 
2/14/05 P115 / P116 NEOS - SEOS 1 JH 1320 : 1325 35 : 34 Y PASS I X 
2/14/05 P118 / P119 WEOS - EEOS 2 JH 1442 : 1447 36 : 35 Y PASS X 
2/14/05 P117 I Pl19 SEOS - NEOS 1 JH 1442 : 1447 35 : 34 Y PASS X 
2/14/05 P117 / P118 NEOS - DP-19P 1 JH 1456 : 1501 36 : 33 Y PASS X 

Presure Test GOLDER ASSOCIATES 

MON. REMARKS 

PRH 
PRH 
PRHl  
PRHl  
PRH 
PRH 
PRH 
PRH 
PRH 
PRH 
MGC 
MGC 
MGC 
MGC 
MGC 
PRH 
PRH 
PRH 
PRH 
MGC 
MGC 
MGC 
MGC 
MGC 
MGC 
MGC 
MGC 

' P R H  
MGC 
MGC 
MGC 
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TIME PRESSURE RESULTS SEAM 

SEAM SEAM SECTION' GAUGE TECH 00s. PASS I COMPLETE 

DATE NUMBER FROM TO NUMBER ID START FINISH INITIAL FINISH TEST FAIL NO yes MON. REMARKS 

2/14/05 P117 1 P118 DP-19P - SEOS 1 JH 1514 : 1519 35 : 35 Y PASS 1 X PRH 
I X I PRH 2/14/05 PI16 1 P118 NEOS - SEOS 2 JH 1516 : 1521 35 : 33 Y PASS I 

3/28/05 P137 1 P138 SEOS - NEOS 9 JH 0804 : 0809 36 : 35 Y PASS I X MSP 
3/28/05 P135 I P137 SEOS - NEOS 10 JH 0758 : 0803 36 : 36 Y PASS I X MSP 
3/28/05 P136 1 P137 SEOS - NEOS 11 JH 0800 : 0805 35 : 34 Y PASS I X IMSP 
3/28/05 PI35 1 P136 EEOS - WEOS 10 JH 0808 : 0813 35 : 34 Y PASS X MSP 
3/28/05 P134 1 P136 NEOS - SEOS 11 JH 0809 : 0814 35 : 34 Y PASS I X MSP 
3/28/05 PI34 1 P135 SEOS - NEOS 9 JH 0811 : 0816 35 : 34 Y PASS I X MSP 
3/28/05 P131 1 P133 SEOS - NEOS 10 JH 0823 : 0828 35 : 34 Y PASS I X MSP 
3/28/05 P132 1 P133 SEOS - NEOS 9 JH 0823 : 0828 36 : 35 Y PASS I X MSP 
3/28/05 P131 1 P132 EEOS - WEOS 10 JH 0832 : 0837 36 : 35 Y PASS I X MSP 
3/28/05 P133 / P134 SEOS - DP40X 11 JH 0834 : 0839 35 : 33 Y PASS X I MSP 
3/28/05 P133 1 P134 DP-20X - NEOS 9 JH 0836 : 0841 36 : 35 Y PASS X MSP 
3/28/05 P127 I P131 SEOS - NEOS 11 JH 0841 : 0846 35 : 33 Y PASS X MSP 
3/28/05 P121 1 P127 SEOS - NEOS 10 JH 0910 : 0915 35 : 34 Y PASS X MSP 
3/28/05 Pi21 I P128 EEOS - WEOS 11 JH 0911 : 0916 36 : 34 Y PASS I X MSP 
3/28/05 P127 1 Pi28 NEOS - SEOS 9 JH 0914 : 0919 36 : 35 Y PASS I X MSP 
3/28/05 p i21  1 pi29 NEOS - SEOS ii JH 0923 : 0928 35 : 33 Y PASS I X MSP 
3/28/05 P128 I Pi29 NEOS - SEOS 9 JH 0922 : 0927 35 : 34 Y PASS I X MSP 
3/28/05 P129 / Pi30 NEOS - SEOS 11 JH 0924 : 0829 35 : 34 Y PASS I X MSP 
3/28/05 P121 1 Pi30 NEOS - SEOS 11 JH 0932 : 0937 35 : 33 Y PASS I X MSP 
3/28/05 P121 1 P122 WEOS - EEOS 10 JH 0934 : 0939 36 : 35 Y PASS I X MSP 
3/28/05 P120 1 P122 EEOS - WEOS 9 JH 0944 : 0949 35 : 34 Y PASS I X MSP 
3/28/05 P122 1 Pi23 NEOS - SEOS 11 JH 0943 : 0948 35 : 34 Y PASS I X MSP 
3/28/05 P120 I P123 EEOS - WEOS 10 JH 0943 : 0948 35 : 34 Y PASS I X MSP 
3/28/05 P120 1 P124 EEOS - WEOS 10 JH 0951 : 0956 35 : 35 Y PASS I X MSP 
3/28/05 P123 I P124 NEOS - SEOS 9 JH 0951 : 0956 36 : 35 Y PASS I X MSP 
3/28/05 P124 I P125 NEOS * SEOS 11 JH 0954 : 0959 35 : 34 Y PASS I X MSP 
3/28/05 P120 I P125 EEOS - WEOS 10 JH 0958 : 1003 35 : 33 Y PASS I X MSP 
3/28/05 Pi20 I P126 EEOS - WEOS 9 JH 1001 : 1006 35 : 34 Y PASS I X --MSP - 
3/28/05 P125 I P126 NEOS - SEOS 11 JH 1006 : 1011 35 : 33 Y PASS I X MSP 

.GOLDER / O A T ' E S  
L -. 



SEAM 

DATE NUMBER 

3/28/05 P120 I P140 
3/28/05 P140 1 P142 
3/28/05 P141 1 P142 
3/28/05 P140 1 P141 
3/28/05 P142 / P143 
3/28/05 PI41 I PI43 
3/28/05 Pi44 I P145 
3/28/05 P145 1 P146 
312~~05 p i43 p i44 
3/28/05 P145 I P147 
3\28/05 P146 I P147 
3/28/05 P144 1 P146 
3/28/05 P147 1 P149 
3/28/05 P148 / P149 
3/28/05 P147 1 P148 
3/28/05 P147 / P148 
3/28/05 P147 / PI48 
3/28/05 P138 / P139 
3/28/05 P127 / Pi32 
3/31/05 P118 / P154 
3131105 P118 I P155 
3/31/05 Pi54 / P155 
3/31/05 P155 I P156 
3/31/05 P154 1 P156 
3/31/05 P156 / P157 
3/31/05 P156 I P158 
3/31/05 P157 / P158 
3/31/05 Pi57 I P159 
3/31/05 P158 1 PI59 
3/31/05 P158 / P160 
3/31/05 P159 I P160 

SEAM SECTION' GAUGE TECH OBS. PASS I COMPLETE 

REMARKS FROM TO NUMBER ID START FINISH INITIAL FINISH TEST FAIL NO YES MON. 

WEOS - EEOS 10 JH 1005 : 1010 35 : 34 Y PASS X MSP 
EEOS - WEOS 11 JH 1013 : 1018 36 * 34 Y PASS X MSP 
SEOS - NEOS 9 JH 1014 : 1019 35 : 34 Y PASS X MSPl  
WEOS - EEOS 10 JH 1015 : 1020 35 : 35 Y PASS I X MSP 
EEOS - WEOS 10 JH 1022 : 1027 36 : 35 Y PASS I X MSPl  
WEOS - EEOS 11 JH 1023 : 1028 35 : 34 Y PASS 1 X MSP 
EEOS - WEOS 11 JH 1039 : 1044 35 : 33 Y PASS I X MSP '  
SEOS - NEOS 9 JH 1040 : 1045 35 : 34 Y PASS I X , MSP 
WEOS - EEOS i o  JH 1038 : 1043 35 : 33 Y PASS X MSP 
EEOS - WEOS 10 JH 1049 : 1054 35 : 33 Y PASS X MSP 
WEOS - EEOS 9 JH 1050 : 1055 36 : 34 Y PASS I X MSP 

WEOS - EEOS , 11 JH 1055 : 1100 35 : 33 Y PASS X MSP 
EEOS - WEOS 11 JH 1104 : 1109 35 : 33 Y PASS X MSP 
SEOS - ,NEOS 10 JH 1105 : 1110 35 : 34 Y PASS I X MSP 
WEOS - DP-21T 9 JH 1108 : 1113 36 : 34 Y PASS X I MSP 

DP-21W - DP-21T 11 JH 1116 : 1121 35 : 33 Y PASS X 1 MSP 
DP-21W - EEOS 10 JH 1117 : 1122 35 : 34 Y PASS X MSP 
NEOS - SEOS 10 JH 0752 : 0757 35 : 34 Y PASS X MSP 

NEOS - SEOS 9 JH 0907 : 0912 36 : 35 Y PASS I X ~ M S P  
SEOS - NEOS 1 JH 1026 : 1031 36 : 34 Y PASS I X MSP 
NEOS - SEOS 3 JH 1027 : 1032 36 : 34 Y PASS I X MSP 
WEOS - EEOS 7 JH 1028 : 1033 35 : 33 Y PASS I X MSP 
NEOS - SEOS 1 JH 1035 : 1040 35 : 33 Y PASS I X MSP 
SEOS - NEOS 7 JH 1036 : 1041 35 : 33 Y PASS 1 X MSP 
SEOS - NEOS 2 JH 1043 : 1048 36 : 35 Y PASS I X MSP 
NEOS - SEOS 4 JH 1044 : 1049 36 : 35 Y PASS I X MSP 
WEOS - EEOS 3 JH 1045 : 1050 35 : 35 Y PASS X MSP 

Y PASS X MSP SEOS - NEOS 5 JH 1046 : 1051 35 : 35 
NEOS - SEOS 7 JH 1046 : 1051 36 : 35 Y PASS I X MSP 

Y PASS X MSP NEOS - SEOS 7 JH 1100 : 1105 36 : 34 
WEOS - EEOS 4 JH 1101 : 1106 36 : 34 Y PASS X MSP 

Presure Test GOLDER ASSOCIATES 11/14 



SEAM SECTION' 

MON. 

MSP 
MSP 
MSP 
MSP 
MSP 
MSP 

~ 'E 3/31/05 

REMARKS 

P148 / P152 WEOS - EEOS 7 
P148 I P151 WEOS - EEOS 4 

Pi50 / P151 
P162 I P163 
P162 I P163 
P163 I P164 
P164 / Pi65 
P165 1 Pi66 
P165 / P172 
P166 I P172 
P167 / P172 
P166 / P167 
P168 1 P169 
P167 / Pi68 

3/31/05 P151 I P152 SEOS - NEOS 3 
3/31/05 P148 I P150 WEOS - EEOS 4 
3/31 105 EEOS - WEOS 4 
4/1/05 DP-23R - SEOS 2 
4/1/05 DP-23R - NEOS 1 
4/1/05 SEOS - NEOS 1 
4/1/05 SEOS * NEOS 2 
4/1/05 SEOS - NEOS 1 
4/1/05 NEOS - SEOS 2 
4/1/05 WEOS - EEOS 3 
4/1/05 NEOS - SEOS 2 
4/1/05 SEOS - NEOS 1 
4/1/05 SEOS - NEOS 2 
4/1/05 SEOS - NEOS 1 

1 4/1/05 P169 I P170 SEOS - NEOS 
4/1/05 P170 / P171 SEOS - NEOS 3 
4/4/05 P197 / P197A NEOS - SEOS 2 
4/4/05 P196 / P197 NEOS - SEOS 1 
4/4/05 P194 I P195 NEOS - SEOS 1 
4/4/05 P192 / P194 NEOS - SEOS 2 
4/4/05 P195 I P196 NEOS - SEOS 7 

~ 

TIME PRESSURE RESULTS SEAM 

TECH 00s. PASS I COMPLETE 

~ 

MSP 
MSP 
MSP 
MSP 
MSP 
MSP 
MGC 
MGC 
MGC 
MGC 
MGC 
MGC 
MGC 
MGC 
MGC 
MGC 
MGC 
MGC 
MGC 
MGC 

MGC 

GOLDER f ' .,@TIES 



DATE 
4/4/05 
4/4/05 
4/4/05 
4/4/05 

4/4/05 
4/4/05 

4/4/05 
4/4/05 
4/4/05 
4/4/05 
4/4/05 
4/4/05 
4/4/05 
4/4/05 
4/4/05 
4/4/05 
4/4/05 
4/4/05 
4/4/05 
4/4/05 
4/4/05 
4/4/05 
4/4/05 
4/4/05 
4/4/05 
4/4/05 
4/4/05 
4/4/05 
4/4/05 
414105 
4/4/05 

Presure Test 

TIME ,.RESSURE . RESULTS SEAM 

COMPLETE SEAM SEAM SECTION* GAUGE TECH 00s. PASS I 

REMARKS NO YES MON. NUMBER FROM TO NUMBER ID START FINISH INITIAL FINISH TEST FAIL 

0 
PASS X MGC P191 / P192 NEOS - SEOS 7 JH 0755 : 800 36 : 33 Y 

P186 / P187 SEOS - NEOS 2 JH 0759 : 804 36 : 35 Y PASS X MGC, 
P186 / P191 SEOS - NEOS 1 JH 0800 : 805 36 : 35 Y PASS x M G C ~  
P187 1 P188 NEOS - SEOS 7 JH 0801 : 0806 35 : 34 Y PASS x M G C ~  
P192 1 P193 NEOS - SEOS 1 JH 0812 : 0817 36 : 35 Y PASS I x M G C ~  -I 

P193 1 P194 WEOS - EEOS 2 JH 0814 : 0819 36 : 36 Y PASS I x M G C ~  
P193 1 P195 NEOS - SEOS 7 JH 0817 : 0822 35 : 34 Y PASS X MGC 
P185 1 P187 NEOS - SEOS 2 JH 0832 : 0837 36 : 35 Y PASS X MGC 
P185 1 P191 NEOS - SEOS 3 JH 0825 : 0830 36 : 35 Y PASS I X MSP 
P178 / P186 EEOS - WEOS 3 JH 0852 : 0857 36 : 35 Y PASS X MSP 

Y PASS X MSP Pi78 / Pi87 EEOS - WEOS 2 JH 0855 : 0900 35 : 34 
P179 I P187 EEOS - WEOS 4 JH 0856 : 0901 35 : 32 Y PASS X MSP 
Pi78 I P179 EEOS - WEOS 1 JH 0856 : 0901 35 : 35 Y PASS 1 X MSP 
P179 1 P188 EEOS - WEOS 3 JH 0857 : 0904 35 : 34 Y PASS I X MSP 

Y PASS I X MSP P179 / P181 EEOS - WEOS 1 JH 0905 : 0910 36 : 34 
P181 / PI88 EEOS - WEOS 2 JH 0906 : 0911 36 : 35 Y PASS I X MSP 
P188 / P189 SEOS - NEOS 1 JH 0917 : 0922 35 : 34 Y PASS I X MSP 
P181 1 P189 EEOS - WEOS 2 JH 0919 : 0924 35 : 34 Y PASS I X MSP 

Y PASS I X MSP P182 1 PI89 EEOS - WEOS 4 JH 0947 : 0952 35 : 34 
P183 I P190 EEOS - WEOS 3 JH 0944 : 0949 36 : 34 Y PASS I X MSP 
P184 1 P190 SEOS - NEOS 1 JH 0954 : 0959 35 : 35 Y PASS I X MSP 

Y PASS I X MSP 
P184 I P184A NEOS - SEOS 7 JH 0959 : 1004 35 : 34 Y PASS I X MSP 
P184A 1 P190 NEOS - SEOS 2 JH 1000 : 1005 35 : 34 Y PASS X MSP 

Y PASS X MSP P184A I P190A EEOS - WEOS 3 JH 1012 : 1017 35 : 34 

P190 I P190A SEOS - NEOS 2 JH 1012 : 1017 36 : 34 Y PASS I X MSP 
Y PASS I X MSP P179 / P180 NEOS - SEOS 3 JH 0908 : 0913 36 : 34 

Y PASS I X MSP Pi80 / P181 EEOS - WEOS 1 JH 1045 : 1050 36 : 35 
P178 / P180 EEOS - WEOS 4 JH 1047 : 1052 36 : 34 Y PASS 1 X MSP 
Pi77 1 Pi78 WEOS - EEOS 1 JH 1055 : 1100 36 : 36 Y PAS$ I X MSP 
P176 I PI77 EEOS - WEOS 4 JH 1057 : 1102 36 : 33 Y PASS I X MSP 

~ _ _  ~ -~ JH 0958 : 1003 35 : 34 
~~ . ~~ ~~~ 

P i83 I P184 NEOS - SEOS 4 

GOLDER ASSOCIATES 
I .  
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SEAM SECTION’ TECH 

ID 

JH 
JH 
JH 
JH 
JH 
JH 

TIME PRESSURE RESULTS SEAM 

00s. PASS I COMPLETE 

START FINISH INITIAL FINISH TEST FAIL NO YES MON. REMARKS 

1103 : 1108 35 : 33 Y PASS I X MSP 
1105 : 1110 35 : 32 Y PASS I X MSP’ 

Y PASS I X MSP 1114 : 1119 36 : 34 
1115 : 1120 36 : 34 Y PASS I X MSP 
1123 : 1128 35 : 34 Y PASS I X MSP 

Y PASS I X MSP 1124 : 1129 36 : 34 I 
JH 
JH 
JH 
JH 
JH 
JH 
JH 
JH 
JH 
N/A 
JH 

7 

- 
7 

- 
- 
- 
- 
- 
- 
- 
7 

MSP 
MSP 
MSP 
MSP 
MSP 
MSP 
MSP 
MSP 
MSP 
N/A 

MGC 
CAPPED BY DP-25B 

Presu!. .,. . 0 _ _  GOLDERi” .@AT’ES 
. w  
-... 



VACUUM TEST CLOG 
' PROJECT NUMBER: 043-2246 ' PROJECT TITLE: Rocky Flats, Present Landfill 

FML VT GOLDE R ASSOCIATES 1/11 



.e 
FML VT GOLDER ASSOCIATES 211 1 



. .  

FML VT GOLDER. ASSOCIATES 311 1 



FMLVT , GOLDER ASSOCIATES 

.> 

4/11 



FML VT GOLDER ASSOCIATES 511 1 



DP14 G 1/9/05 

L 

DP14 I 1/7/05 
DP14 J 1/7/05 
DP14 K 1/7/05 

. .. 

TECH I I 

.CB I . none. . I Y . 1  PRH 1 .  . .  - .  . .  

CB I none I Y I PRH I 

FML VT GOLDER ASSOCIATES 611 1 



FML VT GOLDER ASSOCIATES 711 1 



FML VT GOLDER ASSOCIATES 811 1 



FML VT GOLDER ASSOCIATES 9/11 
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0 

GDN 
Geosythetic Drainage Net 

0 



PANEL DEPLOYMENT LOG 

PANEL 

PROJECT NUMBER: 043-2246 MATERIAL TYPE GDN PROJECT TITLE: Rocky Flats. Present Landfill 

UNER INSTAUER Cdorado Lining CONTRACTOR: S. Y. Stoller 

VISUAL PANEL TOTAL ZIPTIED 

R O U  DEPLOYMENT QC OBSERVED PANEL DIMENSIONS (FT) PANEL AREA or 

a 

a 
GDN (Tertiary) - GOLDER ASSOCIATES 1/13 



GDN (Tertiary) GOLDER ASSOCIATES 211 3 



GDN (Tertiary) GOLDER ASSOCIATES 311 3 



GDN (Tertiary) GOLDER ASSOCIATES 411 3 

~ -~ ~ 



GDN (Tertiary) 

. .  

GOLDER ASSOCIATES 



GDN (Tertiary) GOLDER ASSOCIATES . 6/13 



GDN (Tertiary) :GOLDE R ASSOCIATES 7/13 . 



GDN (Tertiary) GOLDER ASSOCIATES 





GDN (Tertiary) GOLDER ASSOCIATES 10/13 



GDN (Tertiary) GOLDER ASSOCIATES 1111 3 
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GDN (Tertiary) GOLDER ASSOCIATES 1311 3 



GDN DEFECT LOG 
PROJECT NUMBER: 043-2246 PROJECT TITLE: Rocky Flats, Present Landfi 
LINER INSTALLER: Colorado Lining CONTRACTOR: S.M. Stoller 
LOCATION: Rocky Flats SITE MANAGER: Kaiser Hill Company LLC 

GDN Defect Log. GOLD.ER ASSOCIATES . 114 



GDN Defect Log GOLDER ASSO.CIATES . .  . 214 



GDN Defect Log GOLDER ASSOCIATES . 314 



. .  GDN Defect Log 

~~ 
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. 

414 



Rocky Flats, Present Landfill 
GDN REPAIR LOG 

PROJECT NUMBER: 043-2246 'PROJECT TITLE: 
LINER INSTALLER: Colorado Lining CONTRACTOR: S.M. Stoller 
LOCATION: Rocky Flats SITE MANAGER: Kaiser Hill Company LLC 

0 

0 
GDN Repairs GOLDER ASSOCIATES 1 14 
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APPENDIX G 

CONSTRUCTION QUALITY ASSURANCE 
DOCUMENTATION 



a 

a 

APPENDIX G- 1 : DAILY QA REPORTS 



OBSCRVATION REPORT NO. - I 

I I TETRATECH RMC 

U 

TO: 

Temp. 58 "at  9:W a.m. 
Temp. & "at 9- p.m. 
Observation Period: 9 ~ -  - 5:30p-1 

' Copies to: J& 

Reviewing Engineer: "- ifl Abp- 



Qdjk L~~QH- 
OBSERVATION REPORT NO. 2 

d 

n 
I lk I TETRATECH RMC 
U 

TO: 

"at  6.30 a.m. 

Copies to: &dc 

Observer: Jm4 dLb7LL- 
Reviewing Engineer: &hn &he 



OBSERVATION REPORT NO. 3 
e. 

I I TETRATECH RMC 

U 

TO: 

Temp. 61 "at ?:go a.m. 
Temp. & "at If50 p.m. 
Observation Period: ?;zoRc. - /z:43pm 

Copies to: John &he 

Reviewing Engineer: & f&& 



OBSERVATIO 4REPORTNO. 4 

TETRATECH RMC 

TO: 

sf-dler Subcontractor: 

Su b y  tractor Superinlenden 1: 
or,/ -fife;+& 

Weather hnditions: 7 
Temp. 53 O at /@;& a.m. 

Copies to: John 

Reviewing Engineer: Ah, AAc 
0. 



OBSERVATION REPORT NO. 5 
0 

TO: 

RocLvfl !-k RcRA  ad? */I Project: 

Owner: 

Contractor: 
006 

A! .ill 

&VI kf el ? E 

5bt!!V Subcon tractor: 

Subcontra or Superint dent: 

Weather Conditions: - 
Temp. 51 "at k.'d6 a.m. 
Temp. 54 "at 9.'3 p.m. 
Observation Period: bi45Qm - gg%-Pm 

Reviewing Engineer: Lht- 



OBSERVATION REPORT NO. 6 03 

TETRATECH RMC 

TO: 

Subcontpcty - Syyntpdent:  

/3u- rc; & 
Weather Conditions: - 
Temp.* O a t  h;.k a.m. 
Temp. 8/ O a t  s.'lo p.m. 
Observation Period: &*socLrl - 5.,30p,+, 

Copies to: b h n .  

Reviewing Engineer: 



OBSERVATION REPORT NO. ? a 
n 

I I TETRATECH RMC 
U 

TO: 

Contractor: . 
h s w  Ilk// 

* 5+itC/ 
- 

Subcontractor: 

Weather Conditions: - 
Temp.56 "at k7;!/5 a.m. 
Temp. 88 "at 3::OO p.m. 
Observation Period: Ip .&I%- Q ~ ~ ~ -  

Reviewing E n g i n e e r : A u  



OBSERVATION REPORT NO. 6 

~ ~ 

subcon~#:/iM 
tor Supetj tendent: K& 

l=l TETRATECHRMC 
U 

TO: I ContractokSugntendent: 
agi.5 I 

ther Conditions: - I 
Temp.5?"at 6:lO a.m. 
Temp. 8b O at 4 : 3 0  p.m. 
Observation Period: b3oGm - +u2- 

Copies to: John. Ra h c 

Observer: - 5h d f & h P -  
Reviewing Engineer: & he 

I 

0. 



OBSERVATION REPORT NO. 9 

n I I TETRATECH RMC 

TO: 

Temp. b 2- at /p,'45 a.m. 
Temp. 9 at y:30 p.m. 
Observation Period: b;,.45a - 

Observer: 05 X bd'LAht- 

Reviewing Engineer: John && 



01) OBSERVATION REPORT NO. 10 
\.rcJ 4-Fd 

A -  

n I .TETRATECH RMC 

rn. 
I u. 

Owner: DbE 
Contractor: 

ContrgbS u 

Subcontractor: 

k4iw b4ll 
Vav, 5 

56&- 
'n tenden t : 

r p t j t y d e n t :  L; a 
Weather Conditions: /'ARn-/ clo- Y ri ceb4, -7°F. 

Temp.fd7 "at ?;@ a.m. 
Temp. kb "at 4;Ipa p.m. 
Observation Period: b;sO4- - 

NO &CXP, 

5: 3OD, 

Copies to: JiAg f l a k  

Observer: jO& I/ U lcrlihP/ 

Reviewing Engineer: ALfi h r ,  



OBSERVATION REPORT NO. I I 

I-rtl T=RATECHRMC 

TO: 

sthi. 
Weather Conditions: 7a ~~o~>R~;~&--~;~zo5 
Temp.kA  "at (gist>' a.m. 
Temp. "at 5'40 p.m. 
0 bserva t ion Period : b;45&".- 9qgpPn 

Reviewing Engineer: oh& R&- 



Gsya’icy &55um*ic 
OBSERVATION REPORT NO. 12 

n I I TETRATECH RMC 

TO: 

Project No. j%48&- Date (3-?-0(! 

Copies to: J& khc 

Reviewing Engineer: 



&&f A5maHcc 

OBSERVATION REPORT NO. j 3 

n I I TETRATECH RMC 

TO: 

Weather Conditions: - 
Temp. h.3 " a t  ?:@ a.m. 
Temp. ?q "at  4:@ p.m. 
0 bse rva t ion Peiiod : ($:4!G- - C;"" 



Qu&y 455ufi2 ~ C C  

OBSERVATION REPORT NO. 14 

TETRATECH RMC 

TO: 

JIbr 

I - -  I 

Reviewing Engineer: Joh7 .P&/ 



Qval;4J/ A5%mc 

OBSERVATION REPORT NO. 1s- 0 
n I I TETRATECH RMC 

1 

TO: 

Owner: 

Con l rac t~S~pe  

Su bcon tmctoc, 
- 

Temp. 6 2  "at  ?l'UO a.m. N'p~~cxp ,  
Temp. ?8 "at  -cO7 p.m. 
Observation Period: 

m .  3hv f& 

IP:45- "IPA6jdm 

Reviewing Engineer. 



I 

OBSERVATION REPORT NO.,,!"%A a'''/u5 

/u.l3/lWii< 

TETRATECH RMC llrtl 
TO: , g?c 

Contractor: sh I 
04"I.S 

Contractor Supen'ntendent: 

Subcontractor: s/LJz fij-rhq 

Subcontractor Superintendent: 

Weather Conditions: PAR TL I LLO&-/, &+To. 7Pf 
PAUL k-rz, 

Temp. " a t  55% p.m. 
Observation Period: //;-L, - '7W 

Observer: f7hfu L;H 
Reviewing Engineer: .X3flfl &'E 

/ 



OBSERVATION REPORT NO. /b 
0 '  

M F W  . -  Temp. 5? at / / ;A5  a.m. ' 

Temp. bl at 5 tW p.m. 
Observation Period: b -45- G ~ J O  

rc*rr? >&A 

n I I TETRATECH RMC 

U 

TO: 

Project No. )4- 4%85.~1.00 Date W - U Y  I 

Owner: &- 

Surtendent: 
vi 5 

5f& 
Subcontractor: 

Reviewing Engineer: ci hc- 



;A /6A rz*nd/~/'i OBSERVATION REPORT NO. 

n 

I 'ct I 
r -  

i -2  I/&- Contractor: 5 
I s .  

Contractor Superintendent: 

Subcontractor. pE isdo, 

Subcontractor Superintendent: 

Weather Conditions: f ~ T L J ~ ~ @ y /  55sYU'F- 8iz'~ 
Temp. 65- O a t  moo a.m. /a f l & ~ ~  

Temp. $0  O at 1930 p.m. 
Observation Period: 

07do- /WP 



OBSEkVATlON REPORT NO. I? 

TETRATECH RMC m 
U 

TO: 

Temp.Bq "at  2 3 0  p.m. 
Observation Period: lQ,.+car.t - 2 : ~ 5 ~ , , ,  

Copies to: John 

Observer: 

Reviewing Engineer: tl& &kp, 



I I TETRATECH RMC 

TO: 

Reviewing Engineer: 



OBSERVATION REPORT NO. I p 

n 
l=l TETRATECHRMC 1 

TO: Contractor Slpe ntendent: 
€52 

~ ~~ 

S76//ef- Subcon tractor: 

Weather Conditions: - 
Temp. 93 "at b.?5 a.m. 
Temp. 47 o a t s $ ? #  p.m. 
Observation Period: &,'95&- - ~,WJ 

Reviewing Engineer: rl 



n 

I = I TETRATECHRMC 
U 

TO: 

Owner: 06E 
~ 

k;x/&lJ Contractor. 

Subcontra@ 
t 5 N 

Subcon c or Su . rintendent: 

Weather Conditions: - 
Temp. 43 O at Gi45- a.m. 
Temp. 5? "at Z:OQ p.m. 
Observation Period: 6 '46- -- 

BJ k% 

# L PMpw 

Observer: 

Reviewing Engineer: 



OBSERVATION REPORT NO. 21 

l=l TETRATECHRMC 

TO: 

T e m p . k s  "at 4:3O p-m. 
Observation Period: ,$;qga ~ - 5.,,c 

Reviewing Engineer: &hn' &LpH 



Q&hh A>Wf-t 

OBSERVATION REPORT NO. zz 

TETRATECH RMC I-rtl 
TO: 

1 Project NO. Date 9-24-4 



QUALITY ASSURANCE OBSERVATION REPORT NO. 23 

I l l t  I TETRATECH RMC 

U 

Project No. 19-4886.001.00 Date 9-2-? - & 
Project: Rocky Flats RCRA Landfircover 

Owner: DOE 

Contractor: Kaiser Hill 

Contractor Superintendent: Bob Davis 

Subcontractor: Stoller 

Subcontractor Superintendent: Paul Kreitz 

Weather Conditions: 
Temp. 49 O at L;4!iJ a.m. 
Temp. 30 O at 3;m p.m. 

Page 1 of 2 I.UB86-001KXaav&nRepat&c 



c 

. _ .  

DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK: 
/2/'& &w /'f pfmf4m/y 

I 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: e, 

Copies to: John Rahe 

Observer: Josh Valentine 

Reviewing Engineer: John Rahe 
0 

Page 2 of 2 



QUALITY ASSURANCE OBSERVATION REPORT NO. 24 

[Rl TETRATECH RMC 

TO: 

Project No. 1W886.001 .OO 
Project: Rocky Flats RCRA Landfill Cover 

Date ?-2'8-04 

~~ 

Owner: DOE 

Contractor: Kaiser Hill 

Contractor Superintendent: Bob Davis 

Subcon tractor: Stoller 

Subcontractor Superintendent: Paul Kreitz 

Weather Conditions: 
Temp. 52 "at T3@ a.m. 

I 
Temp. - "at - p.m. a 
Observation Period: ~~45- - 

0 



DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK: 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: e ., 

Copies to: John Rahe 

Observer: Josh Valentine 

Reviewing Engineer: John Rahe 

Page 2 of 2 



c 

QUALITY ASSURANCE OBSERVATION REPORT NO. 25- 01 
n I lit I TETRATECH RMC 

1 

TO: 

Project No. 19-4886.001 -00 Date 7-29- 0.l 
Project: Rocky Flats RCRA Landfill Cover 

Owner: DOE 

Contractor: Kaiser Hill 

Contractor Superintendent: Bob Davis 

Subcontractor: Stoller 

Subcontractor Superintendent: Paul Kreitz 

Weather Conditions: I 

. 



DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK: 

a r m  / &&.[* r d 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: r: 

Copies to: John Rahe 

Observer: Josh Valentine 

Reviewing Engineer: John Rahe 

Page 2 of 2 



QUALITY ASSURANCE OBSERVATION REPORT NO. 

n 

I 'It I TETRATECH RMC 
U 

TO: 

Project No. 194886.001.00 Date q- 30 - d 
Project: Rocky Flats RCRA Landfill Cover 

Owner: DOE 

Contractor: Kaiser, Hill 

Contractor Superintendent: Bob Davis 

Subcontractor: Stoller 

Subcontractor Superintendent: Paul Kreitz 

Weather Conditions: 
Temp. 49 "at ZDQ a.m. 
Temp. (&O O at p.m. 
Observation Period: J , , ~ ~  - MA 

Page 1 of 2 



. 

DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK: 

/ e + G ? m & d  

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

Copies to: John Rahe 

Observer: Josh Valentine 

Reviewing Engineer: John Rahe 

Page2012 - 



.." 

u 

Project No. 1 W886.001 .OO 
Project: Rocky Flats RCRA Landfill Cover 

Date /?Wd 
- 

QUALITY ASSURANCE OBSERVATION REPORT NO. Z? 0 
n I I TETRATECH RMC 

1 

TO: 

Owner: DOE 

Contractor: Kaiser Hill 

Contractor Superintendent: Bob Davis 

Subcontractor: Stoller 

Subcontractor Superintendent: Paul Kreitz I 
Weather Conditions: I 
Temp. j 5  "at 5'00 a.m. 
Temp. q S  "at  K:oo p.m. 
Observation Period: &;4gOz ,g rr? 

Page i of 2 



i ,. 
" 

*- 

DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK: 

* % t b m , s  P 1st *3P 70d 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: /d,Ofle- 

Copies to: John Rahe 

Observer: Josh Valentine 

Reviewing Engineer: John Rahe 

Page 2 of 2 



c 

Project No. 19-4886.001.00 Date / U - q - o q  
Project: Rocky Flats RCFU Landfill Cover 

1 

QUALITY ASSURANCE OBSERVATION REPORT NO. 2% 

TO: 

I I TETRATECH RMC 

- 
Contractor: Kaiser Hill 

Contractor Superintendent: Bob Davis 

Subcontractor: Stoller 

Subcontractor Superintendent: Paul Kreitz 

Weather Conditions: 
Temp. .I? "at  DO a.m. 
Temp. 5 ,  "at &,'@ p.m. 
Observation Period: b; ds-- - ~p ; 45* 

Owner: DOE 



r 

0 '  

'I / I / 

DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK: 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

Copies to: John Rahe 

Observer: Josh Valentine 

Reviewing Engineer: John Rahe 



QUALITY ASSURANCE OBSERVATION REPORT NO. 27 

TO: 

TETRATECH RMC m 
Contractor: Kaiser Hill 

Contractor Superintendent: Bob Davis 

Subcontractor: Stoller 

Subcontractor Superintendent: Paul Kreitz 

Project No. 194886.001.00 Date d7-5~274 
Project: Rocky Flats RCRA Landfill Cover 

Owner: DOE I U 

Weather Conditions: 
Temp. d? "at  %W a.m. 

a 
Page 1 of 2 

. _  



FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 4 )A --% 

Copies to: John Rahe 

Observer: Josh Valentine 

Reviewing Engineer: John Rahe 

-Page 2 of 2 



QUALITY ASSURANCE OBSERVATION REPORT NO. 2Q 

n I l& I TETRATECH RMC 

TO: 

Project No. 194886.001.00 Date Io+& 
Project: Rocky Flats RCRA Landfill Cover 

Subcontractor:- Stoller 

Subcontractor Superintendent: Paul Kreitz 

Weather Conditions: 
Temp. db "at  a.m. 
Temp. %Z Oat 3 ; 3 U  pm. 

Observation Period: b,.d,-am - 4: \5pm 
I 



f0-k -4 
\ .  . 

DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK: 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

& A b  jJ7 &#en25 5- 
/ 

Copies to: John Rahe 

Observer: Josh Valentine 

Reviewing Engineer: John Rahe 

Page 2 of 2 



QUALITY ASSURANCE OBSERVATION REPORT NO. 31 a, 
TETRATECH RMC [sl 

TO: .. 

Project No. lM886.001 .OO Date 

Contractor: Kaiser Hill 

Contractor Superintendent: Bob Davis 

Subcontractor: Stoller 

Subcontractor Superintendent: Paul Kreitz 

Page 1 of 2 



, 

DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK: 

/jdfjfi (L / i & l ) c  I'u7 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: d~ c 

Copies to: John Rahe 

Observer: Josh Valentine 

Reviewing Engineer: John Rahe 

Page 2 of 2 



QUALITY ASSURANCE OBSERVATION REPORT NO. 3z a! 
n -1 I TETRATECH RMC 

U 

TO: 

Project No. 19-4886.001.00 Date &8 
Project: Rocky Flats RCRA Landfill Cover 

Owner: DOE 

Contractor: Kaiser Hill 
~~ 

Contractor Superintendent: Bob Davis 

Subcontractor: Stoller 

Subcontractor Superintendent: Paul Kreik 

Weather Conditions: 
Temp.ld/ "at gyo a.m. 
Temp. 1pq O at 4:-?70 p.m. 
Observation Period: ?,oafl, - 5!9y 

a 
. .  

Page 1 of 2 



DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK: 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: /-'ONE 

Copies to: John Rahe 

Observer: Josh Valentine 

Reviewing Engineer: John Rahe 

Page 2 of 2 



QUALITY ASSURANCE OBSERVATION REPORT NO. 33 

n I I TETRATECH RMC 

U 

Project No. 1M886.001 .OO 
Project: Rocky Flats RCRA Landfill Cover 

Date IC7-4- 'f 

Owner: DOE I 
TO: 

Contractor: Kaiser Hill 

Contractor Superintendent: Bob Davis 

Subcontractor: Stoller 1 
~ 

Subcontractor Superintendent: Paul Kreitz 

Weather Conditions: .- 

Temp. ;I Oat 8;~@ a.m. 
Temp. 2 O a t - m p . r n .  
Observation Period: ;Z m- - 4..4~+~ 

" 

Page 1 of 2 



DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK: - n/&?s 
// {elclork 1 'n ,4&04~5 5,  

/ / 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

Copies to: John Rahe 

Observer: Josh Valentine 

Reviewing Engineer: John Rahe 

Page 2 of 2 



QUALITY ASSURANCE OBSERVATION REPORT NO.34 0 
I 'It I TETRATECH RMC 

TO: 

Project No. 19-4886.001.00 Date XPfl-4 
Project: Rocky Flats RCRA Landfill Cover 

- 

Owner: DOE 

Contractor: Kaiser Hill 

Contractor Superintendent: Bob Davis 

Subcontractor: Stoller 

Subcontractor Superintendent: Paul Kreitz 

Weather Conditions: 
Temp. & "at ?;45 a.m. 
Temp. 5fu "at 5:OO p.m. 
Observation Period:b;~5- - 19 imp,.,, 

Page 1 of 2 



--- . !  

DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK: 

Ltm< d I 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: /$’$& 

Copies to: John Rahe 

Observer: Josh Valentine 

Reviewing Engineer: John Rahe 

Page 2of 2 



QUALITY ASSURANCE OBSERVATION REPORT NO. 35- a 
n I It I TETRATECH RMC 

U 

TO: 

Project No. 19-4886.001.00 Date IO - / !  -4 
Project: Rocky Flats RCRA Landfill Cover 

Owner: DOE 

Contractor: Kaiser Hill 

Contractor Superintendent: Bob Davis 

Subcontractor: Stoller 

Subcontractor Superintendent: Paul Kreitz 

. 

Weather Conditions: 
Temp. 48 "at 8;@ a.m. 
Temp. (9 7 at Is;OO p.m. 
Observation Period: pm- -lo /5 



DEFICIENCIES AND NOM-CONFORMING MATERIALS OR WORK: 

5 &-..r.y . &mk- /h ,4#Zme5. 
1 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

f- 

~ ~~ 

Copies to: John Rahe 

Observer: Josh Valentine 

Reviewing Engineer: John Rahe 

I ~ ~ 0 o l x ) b S e F u a Q n  Repuldw Page 2 of 2 



QUALITY ASSURANCE OBSERVATION REPORT NO. 3 a. 
I lit I TETRATECH RMC 

TO: 

Project No. 194886.001.00 Date 

Contractor: Kaiser Hill ~- 

Contractor Superintendent: Bob Davis 

Subcontractor. Stoller 

Subcontractor superintendent: Paul Kreitz . 

Weather Conditions: 
Temp. 38 "a t  ,r:OO a.m. 
Temp. 54 Oat ?%4g p.m. 
Observation Period: q5am 4: Ean,  

a 
lW86_001Y)bwva6onRepatda . .  Page 1 of 2 



DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK: 

14 in t%V@/C55. 
k /  /e* . - .  &,r& 5 - 

I 1 I I J  

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

Copies to: John Rahe 

Observer: Josh Valentine 

Reviewing Engineer: John Rahe 

Page 2 of 2 



QUALITY ASSURANCE OBSERVATION REPORT NO. 3? 

1-1 TETRATECH RMC 

TO: 

Project No. 19-4886.001.00 Date /??-/4-04 
Project: Rocky Flats RCRA Landfill Cover 

Owner: DOE 

Contractor: Kaiser Hill 

Contractor Superintendent: Bob Davis 

Subcontractor: Stoller 

Subcontractor superintendent: Paul Kreitz 

Weather Conditions: 
Temp. 5 2  "at 7-30 a.m. 
Temp.bb "at 3,'D p.m. 
Observation Period: 7-.304 ~ - 6 :oop,, 



, 

DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK: . -  n e - 5  t r  //7 @fi3@M54. 
I 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: &~f ,  

Copies to: John Rahe 

Observer: Josh Valentine 

Reviewing Engineer: John Rahe 

I .W~S~_M)~U%~V&II Repatdoc Page 2 of 2 



QUALITY ASSURANCE 0 3SERVATION REPORT NO. 38 

n I I TETRATECH RMC 

U 

TO: 

Project No. 19-4886.001.00 
Project: Rocky Flats RCRA Landfill Cover 

Date 10- /5-@/ 

Owner: DOE 

Contractor: Kaiser Hill 

Weather Conditions: I 
Temp. 4 5  "a t  $,:% a.m. 
Temp. 44 "a t  p.m. 
Observation Period: ;I.@- 4:)5-fl 

Page 1 of 2 I \4886_001\0bservam Repaldoc 



. 

DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK: 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

~ ~~ ~ -~ 

Copies to: John Rahe 

Observer: Josh Valentine 

Reviewing Engineer: John Rahe 

Page 2 of 2 



QUALITY ASSURANCE OBSERVATION REPORT NO. 39 

TO: 

I 'It I TETRATECH RMC 

Contractor: Kaiser Hill 

Contractor Superintendent: Bob Davis 

1 

Project No. 19-4886.001 .M) Date 

Subcontractor: Stoller 

Subcontractor Superintendent: Paul Kreitz 

Weather Conditions: 
Temp. & "at fl%' a.m. 
Temp. Sr "at 5'30 p.m. 
Observation Period: cp -4bcp.rrc (p : I 5+,, 



DEFICIENCIES AND NONCONFORMING MATERIALS OR WORK: 

f l fZa5  

1y1 dfOAW-<C;. 
J 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

Copies to: John Rahe 

0 bserver: Josh Valentine 

Reviewing Engineer: John Rahe 



QUALITY ASSURANCE OBSERVATION REPORT NO. 40 

n I I TETRATECH RMC 

1 

TO: 

Project No. 19-4886.001 .OO Date /&I9 -04 
Project: Rocky Flats RCRA Landfill Cover 

Owner: DOE 

Contractor: Kaiser Hill 

Contractor Superintendent: Bob Davis 

Subcontractor: Stoller 

Subcontractor Superintendent: Paul Kreitz 

Weather Conditions: 
Temp. 45 O at Y.'-m a.m. 
Temp. 1pZ Oat 4:GQ p.m. 
Observation Period: co;d56rt - ,=-.,45- 

Page 1 of 2 
. .  



DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK: 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

Copies to: John Rahe 

Obsenrer: Josh Valentine 

Reviewing Engineer: John Rahe 

IWBB6_001lObsywhRepcndoc Page 2 of 2 



.. ' . 

. .  

QUALITY ASSURANCE OBSERVATION REPORT NO. 41 

n I I TETRATECH RMC 

U 

TO: 

. .  



DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK: 

- 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

Copies to: John Rahe 

Observer: Josh Valentine 

Reviewing Engineer: John Rahe 



QUALITY ASSURANCE OBSERVATION REPORT NO. 42 

TETRATECH RMC lTtl Project No. 19-4886.001.00 Date 10-21 -d 
Project: Rocky Flats RCRA Landfill Cover 

Owner: DOE 

TO: Contractor Superintendent: Bob Davis 

I Subcontractor: Stoller 

Subcontractor Superintendent: Paul Kreitz 

Weather Conditions: 
Temp. '/$ "at ?;= a.m. 
Temp. 5 4  Oat 2:a3 p.m. 
Observation Period: b:xam 5,.4s'lpn 

I 'd886-WIMservaom Re$atda  Page 1 of 2 



DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK: 

Sm+3 4- I &q~-JJ ft rn / j  & H f a  rds, 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

3 n e d  ,&drcali 873 4.49 BP &f @&t9 m- @ L ? r n V d  

Copies to: John Rahe 

Observer: Josh Valentine 

Reviewing Engineer: John Rahe 

I : M 8 8 6 - 0 0 1 ~ R e p w l d o c  Page 2 of 2 



QUALITY ASSURANCE OBSERVATION REPORT NO. 43 

Subcontractor Superintendent: Paul Kreib 

Weather Conditions: 
Temp. 40 Oat ?.'W a.m. 

_Temp. 54 O at 2:30 p.m. 
Observation Period: - 5,'3u 

1 

TETRATECH RMC 
Project No. 194886.001 .OO 
Project: Rocky Flats RCRA Landfill Cover 

Date m7-y I Owner: DOE 

TO: 

~ 

Contractor: Kaiser Hill 

Contractor Superintendent: Bob Davis 

Subcontractor: Stoller 

Page 1 of 2 



DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK: 

OICt25 ~+2,~y54/oDpTD/L , /e p2r I'll @ f l l s 5 .  r , 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

Observer: Josh Valentine 

Reviewing Engineer: John Rahe 

Page 2 of 2 



__- -  

? 

Owner. DOE 

Contractor: Kaiser Hill 

Contractor Superintendent: Bob Davis 
- 

QUALITY ASSURANCE OBSERVATION REPORT NO. 44 
Ob 

TO: 

Project No. 19-4886.001 .OO Date e P 3 - d  
Project: Rocky Flats RCRA Landfill Cover 

Subcontractor: Stoller 

Subcontractor Superintendent: Paul Kreitz 

Weather Conditions: 
Temp. 43 Oat x37 a.m. 
Temp. 58 "at Z:@ p.m. 
Observation Period: 6 . 4 ~ ~ -  . - 5.@p 

Page 1 of 2 



. .  

DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK: 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

Copies to: John Rahe 

Observer: Josh Valentine 

Reviewing Engineer: John Rahe 



QUALITY ASSURANCE OBSERVATION REPORT NO. #g5 

Owner: DOE 
Contractor. Kaiser Hill 

Contractor Superintendent: Bob Davis 
Subcontractor: Stoller I 

Subcontractor Superintendent: Paul Kreitz 

Weather Conditions: 

I I TETRATECH RMC 

U 

TO: 

Page 1 of 2 
1' 
k 

.... . 



_- 

a. . 

DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK 

&,e t 5  P+k2/? /h 
I .  

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

Copies to: John Rahe 

Observer: Josh Valentine 

Reviewing Engineer: John Rahe 

Page 2 of 2 



TETRATECH RMc 0 
TO: 

Page 1 of 2 

Project No. 1W886.001 .OO Date /U +% -09 
Project: Rocky flats RCRA Landfill Cover 

Owner: DOE 

Contractor: Kaiser Hill 

Contractor Superintendent: Bob Davis 

Subcontractor: Stoller 

Subcontractor Superintendent: Paul Kreitz 

Weather Conditions: 



DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK: 

/zfM In 4f P d  ZdD/&A, ffm if ;A7 A3 iome5s. 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

55s 1b. 15,A ff/f&d 

Copies to: John Rahe 

Observer: Josh Valentine 

Reviewing Engineer: John Rahe 



QUALITY ASSURANCE OBSERVATION REPORT NO. 43 a 

a 

0 

n 

1 

TO: 

Project No. 194886.001.00 Date 10-2 7-d 
Project: Rocky Fiats RCRA Landfill Cover 

Owner: DOE 

Contractor: Kaiser Hili 

Contractor Superintendent: Bob Davis 

Subcontractor: Stotler 

Subcontractor Superintendent: Paul Kreitz 

Weather Conditions: 

Page 1 of 2 



DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK: 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

Copies to: John Rahe 

Observer: Josh Valentine 

Reviewing Engineer: John Rahe 

Page 2 of 2 
~ -- 



QUALITY ASSURANCE OBSERVATION REPORT NO. - 46 
0, 

Project No. 19-4886.001.oO Date f Q 9 B  -4 
Project: Rocky Flats RCRA Landfill Cover TETRATECH RMC 

U 

TO: 

Owner: DOE 
- Contractor: Kaiser Hill 

Contractor superintendent: Bob Davis 

Subcontractor: Stoller 

Subcontractor Superintendent: Paul Kreitz 

Weather Conditions: 
I Temp. 38 at ?.'4.5 a.m. 

Page 1 of 2 



DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK: 

a m 5  k /&4 2 df) / . / . . /  I 5 . ff?ld,*/k /'n 

~~- ~ ~ 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

Copies to: John Rahe 

Observer: Josh Valentine 

Reviewing Engineer: John Rahe 

M 8 S - O O ~ R s p o t d D c  Page 2 of 2 



QUALITY ASSURANCE OBSERVATION REPORT NO. &? 
0 
n I I TETRATECH RMC 

1 

Tn. 

Project No. lM886.001 .OO Date -04 

Contractor: Kaiser Hill 

Contractor Superintendent: Bob Davis 

Subcontractor: Stoller I 
Subcontractor Superintendent: Paul Kreitz 

.. 



Y 

1 
't 

DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK: 

9 L ? e L ? <  -& 1 7 1 ~  Y P~o~Xe555. - 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

~ 

Copies to: John Rahe 

Obsenrer: Josh Valentine 

Reviewing Engineer: John Rahe 

Page 2 of 2 



J 

1 

a 

QUALITY ASSURANCE OBSERVATION REPORT NO. so 

l=l TETRATECHRMC 

TO: 

Project No. 19-4886.001.00 Date / O - - - o L )  
Project: Rocky Flats RCRA Landfill Cover 

Owner: DOE 

Contractor: Kaiser Hill 

Contractor Superintendent: Bob Davis 

Subcontractor: Stoller 

Subcontractor superintendent: Paul Kreitz 

Weather Conditions: 
Temp. 43 "at ,$'&- a.m. 
Temp. 57 "at :@ p.m. 
Observation Period: 6,../5- -43s  

Page 1 01 2 



DEFICIENCIES AND NON-CONFORMING MATERIALS OB WORK: 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

Copies to: John Rahe 

Observer: Josh Valentine 

Reviewing Engineer: John Rahe 

Page 2 of 2 



7 
e 

QlJALlN ASSURANCE OBSERVATION REPORT NO. 51 
0 

TETRATECH RMC 
1 Project No. 19-4886.001 .OO Date 11- 1-d 
1 Project: Rocky Flats RCRA Landfill Cover 

Owner. DOE 
Contractor: Kaiser Hill 

Contractor Superintendent: Bob Davis 

Subcontractor: Stoller 

Subcontractor superintendent: Paul Kreih . 

Weather Conditions: - 
Temp.3 I O a t 0 7 3 0  a.m. 
Ternp.40 O a t m O 5  pm.fifi  
Observation Period: 



DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK: 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

Copies to: John Rahe 

Reviewing Engineer: John Rahe 



1 

QUALITY ASSURANCE OBSERVATION REPORT NO. 52 

n 

1 

TO: 

Project No. 1 W886.OO1 .a0 Date I/-z- Q 4 
Project: Rocky Flats RCRA Landfill Cover 

Owner. DOE 

Contractor: Kaiser Hill 

Contractor Superintendent: Bob Davis 

Subcontractor: Stoller 

Subcontractor Superintendent: Paul Kreib 

Weather Conditions: 
Temp. 19 O a t  ?&' a.m. 
Temp. & *at 3;eO pm. 
Observation Period: ,5,y@-- - a 4gj  ~ 

i 



.I c 

DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK 

5 &/+ d k 2 m r A 9  ria ee5s - 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 
I 

Copies to: John Rahe 

Observer: Josh Valentine 

Reviewing Engineer: John Rahe 



1 

QUALlPl ASSURANCE OBSERVATION REPORT NO. 53 

n' 
I W  TETRATECHRMC 

TO: 

- 

Project NO. 194886.001.00 Date /]-3-04 
Project: Rocky Flats RCRA Landfill Cover 

h e r :  DOE 

Contractor: Kaiser Hill 

b n h A O r  Superintendent: Bob Davis 

Subcontractor: StotIer 

Subcontractor Superintendent: Paul Kreitz 

Weather Conditions: 
remp.38 0 at ~ $ 4 5  a.m. 

.m. remp. 54 o a t  4;m p 
3bservation Period: lp.-3~3, ~ - :wpm 

i 

.Page 1 of 2 



. -  

DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK: 

53, 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

#&f&?444/ /+ 

Copies to: John Rahe 

Observer: Josh Valentine 

Reviewing Engineer: John Rahe 
0 



QUALITY ASSURANCE OBSERVATION REPORT NO. G I  

TO: 

TETRATECH RMC 

Contractor Superintendent: Bob Davis 

Subcontractor: Stoller 

Subcontractor Superintendent: Paul Kreitz 

Project No. 19-4886.001.00 Date //-d -@ 
Project: Rocky Flats RCRA Landfill Cover 

Owner. DOE 

Contractor: Kaiser Hill 

Weather Conditions: 
Temp. 5; 1 at ,7','/5- a.m. 

Observation Period: b : l ~  - ~ p , - ~ ~  P-  
I I 



0 
..i 

I I-4-4 

DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK: 

d& 5 & . fe&if in &w< rc5.3. 
t J f  I C /  

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

Copies to: John Rahe 

Observer: Josh Valentine 

’ Reviewing Engineer: John Rahe 

Page 2 of 2 



PROJECTNAME: 
RFETS Present Landfill 

60 mil UDPE Primary and 
GCL Secondary Liners 

DATE: 1 1/04/03 

JOB NUMBER: GEOSYNTHETIC 
261 7-02 MATERIAL: 60 mil 

LLDPE, GCL 

WEATHER and SITE CONDITIONS: 1300: 45 deg. F, ptly. cloudy, calm. 

PERSONS CONTACTED: Josh Valentine (Tetra-Tech), Marshall Massaro (Tetra-Tech), Bob Davis 
(Kaiser-Hill), Matt Cashmier (Golder), Michael ‘‘Harry” Bolton (Stoner), Brian (Master Seamer, Colorado Lining). 

PROJECT STATUS: Actual lining activity began late last week, ThursdayEriday. Inclement weather over 
weekend caused lining activity to cease until Thursday, November 4,2004. Approximately 9 panels of LLDPE have 
been placed over GCL at the western end of the facility. 

ITEMS COMPLETED: GCL placed to extent of approved subgrade, covered with LLDPE, seamed. 

QUALITY ASSURANCE ACTIVITIES: Observed deployment of GCL Panels S-22, $24, S-25, S-27; observed 
deployment and seaming of LLDPE Panels P-5, P-7 and P-8. Walked Primary Panels P-1 through P-8. Observed 
temporary storage location of geosynthetic products. 

k 

PROBLEMS NOTED: Numerous small rocks and a significant amount of soil debris are being carried (due to foot 
traffic) onto the lining system, especially in areas immediately adjacent to filled anchor trenches. An unusually large 
number of burnouts occurred during the seaming of Panels P-5 and P-7, due to an excessive amount of overlap 
between the panels. Method of deployment of LLDPE causing clamp marks in surface of lining system, requiring 
bead repairs and vacuum box testing. Welding machine operator changed running speed of the seaming device 
during production seaming of P-5/P-7. 

PROBLEM RESOLUTIONS: Discussed above concerns with Josh Valentine, Marshall Massaro, Matt Cashmier, 
Harry Bolton and Brian. Lining system will be cleaned using brooms or leaf blowers, and QNQC personnel will 
again walk the panels to observe if any M e r  installation damage has occurred since placement, prior to 
deployment of the geocomposite drainage net material. QC personnel will verify overlap of FML seams prior to 
welding, in order to minimize potential for burnouts. If machine running speeds are changed during a production 
seam, operator will perform additional peekhear tests at the end of seam, in order to demonstrate that change in 
machine operation has not materially affected seam quality. Deployment personnel will clamp FML in such a 
manner that clamp damage will be restricted to the anchor trench, so that repairs to the lining system will be 
minimized. 

COMMENTS/OBSERVATIONS: General condition of temporary storage location for geosynthetic products is 
good. Products have appropriate dunnage, are stacked correctly, and temporary tarps are properly ballasted. 
Method of GCL placement and seaming appears adequate. Repairs due to “turning” of the Bobcat on the GCL have 
been minimized. If there is a requirement to provide calibration certificates for testing instrumentation (field 
tensiometer, vacuum box gauges, seam air pressure test gauges, thermometers, etc.), QA personnel should verify 
current documentation. 

ATTACHMENTS: 4 Digital Images 

C L P L L  - 
QA Approval 
Advanced Terra Testing, Inc. 
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Deploying LLDPE with clamp in Bobcat bucket 
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Sequence (left to right) - SubQrade, GF< newly placed LLDPE; completed LLDRE 
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0) QUALITY ASSURANCE OBSERVATION REPORT NO. 55 

n I I TETRATECH RMC 

U 

TO: 

Project No. 19-4886.001.00 Date j1-5-4 
Project: Rocky Flats RCRA Landfill Cover 

Owner: DOE 

Contractor: Kaiser Hill 

Contractor Superintendent: Bob Davis 

Subcontractor: StoIIer 

Subcontractor Superintendent: Paul Kreitz 

Weather Conditions: 
Temp. 48 "at ?m a.m. 
Temp. 57 oat 5:m p.m. 

Observation Period: 7.DGkwL - s'..J5f. 
2 
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I 

OEFlCIENClES AND NON-CONFORMING MATERIALS OR WORK: 

I ) /  r x  @mw@ 55, 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

P, 

Copies to: John Rahe 

Observer: Josh Valentine 

Reviewing Engineer: John Rahe 

Page 2 of 2 w M 6 - o O l ~  R m d a  
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TETRATECH RMC 1-1 
U 

TO: 

Owner: DOE 

Contractor: Kaiser Hill 

Contractor Superintendent: Bob Davis 

Subcontractor: Stotter 

%hontractor Superintendent: Paul Kreitz 

Neather Conditions: 

i 
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~ ~~ ~ 

DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK: 

0 I /e& 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

Copies to: John Rahe 

Observer: Josh Valentine 

Reviewing Engineer: John Rahe 

/ 
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QUALITY ASSURANCE OBSERVATION REPORT NO. 5f 
0' 

htl  TETRATECHRMC 
U 

TO: 

Project No. 194886.001.00 Date //-gem 
Project: Rocky Flats RCRA Landfill Cover 

Owner: DOE 

Contractor: Kaiser Hill 

Contractor Superintendent: Bob Davis 

Subcontractor: Stoller 

Subcontractor Superintendent: Paul Kreitr . 

Weather Conditions: 
Temp.?'%q O at 0 7 K  a.m. 
T e m p 3  a t 0 4 W  p.m. 
Observation Period: 07ts -0495 

Page 1 of 2 



c 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: PK€KBwSL 7 

&tb.preO P E F ~  e ~ c z s s  

Copies to: John Rahe 

Observer: 

Reviewing Engineer: John Rahe 
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QUALITY ASSURANCE OBSERVATION REPORT NO. - G5 
0 

TO: 

0 i 

0 

i 
Page 1 012 



~ ~~ 

DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK: 

d e 5  s*.&r./y I , fem,r Pn 

~~ 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

Copies to: John Rahe 

Observer: Josh Valentine 

Reviewing Engineer: John Rahe 

Pige 2 of 2 
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QUALITY ASSURANCE OBSERVATION REPORT NO. r4 

TETRATECH RMC m ?roject No. 194886.001.00 Oate ij-/b)-U? 
Project: Rocky Flats RCRA Landfill Cover 

Subcontractor: Stoller 

Subcontractor Superintendent: Paul Kreitz 

Weather Conditions: 
Temp. 45 Oat Dm a.m. 
Temp.4 Oat I,'@ p.m. 
Observation Period: c p : g a m  j:t5pq 

Page 1 of 2 
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, . .  ' .  . . . . .  .. . ' . .. . . .. . . .  

DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK: 

flekh rn F M  L fl&&/m// -Q-oLj, 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

Copies to: John Rahe 

Observer: Josh Valentine . 

Reviewing Engineer: John Rahe 

m - m i -  -doc Page 2 of 2 
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I QUALITY ASSURANCE OBSERVATION REPORT NO. &Q 

*,I 

rn TE-TECHRMC 

TO: 

Project No. 19-4886.001.00 Date f/d/’./-& 
Project: Rocky Flats RCRA Landfill Cover 

Owner. DOE 

Contractor. Kaiser Hill 

Contractor Superintendent: Bob Davis 

Subcontractor. Stoller 

Subcontractor Superintendent: Paul Kreitz 

Weat her Conditions: 
Temp. 3a at , ,% I  a.m. 
Temp. 45 O a t j o : 9  Rm. _ _  
Observation Period: 1&.-j~3a,,, - /0;45+ 



. .  

DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK: 
&&/- /-$o./. - 

I 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

Copies to: John Rahe 

Observer: Josh Valentine 

Reviewing Engineer: John Rahe 

Y 
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TETRATECH RMC 

TO: 

a 

Project No. 19-4886~001.00 Date &/,f-Uf 
Project: Rocky Fiats RCRA Landfill Cover 

Owner: DOE 

Contractor: Kaiser Hill 

Contractor Superintendent: Bob Davis 

Subcontractor: Stoller 

Subcontractor Superintendent: Paul Kreitz 

Weather Conditions: 
Temp. 30 "at .7&?7 a.m. 
Temp. 43 O a t  3:OO p.m. 
Observation Period: b.-/srn - 4;&pn 

-~ 

Page1 of2 . / 
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DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

Copies to: John Rahe 

Observer: Josh Valentine 

Reviewing Engineer: John Rahe 



QUALIR ASSURANCE OBSERVATION REPORT NO. bz 
0 

0 

0 

TETRATECH RMC 

TO: 

. .  

Project No. 19-4886.001.00 Date I / / /  
Project Rocky Flats RCRA Landfill’Cover 

Owner: DOE 

Contractor: Kaiser Hill 

Contractor Superintendent: Bob Davis 

Subcontractor: Stoller 

Subcontractor Superintendent: Paul Kreitz 

Neather Conditions: 
remflt9 o a t 0 7 0  a.m. 
remp%M oat 2?s p.m. 
Ibservation Period: OB - ~/g+ 

Page 1012 
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Observer: 

Reviewing Engineer: John Rahe 
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QUALITY ASSURANCE OBSERVATION REPORT NO. & 

TETRATECH RMC &J 
TO: 

Owner: DOE 

Contractor: Kaiser Hill 

Contractor superintendent: Bob Davis 

Subcontractor: Stoller 

Subcontractor Superintendent: Paul Kreitz 

Weather Conditions: 

Page 1 of 2 
1 
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1 
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DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK: - D/c5!w e 4 r/CiLu???l@ k h G  &v7 ,Br* n e  / 5 p z q  - f*. 
d 7 I P 2 L  

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

872 &g&?.P ~ s P21. 2'5 24. 
I / .  

Copies to: John Rahe 

Observer: Josh Valentine 

Reviewing Engineer: John Rahe 
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QUALITY ASSURANCE OBSERVATION REPORT NO. k.4 
.; 
n 

TETRATECH RMC W L  
TO: 

- ~- 

Project No. 19-4886.001.00 Date lk/?d’q 
Project: Rocky Flats A& Landfill Cover 

Owner: DOE 

Contractor: Kaiser Hill 

Contractor Superintendent: Bob Davis 

Subcontractor: Stoller 

Subcontractor Superintendent: Paul Kreitz 

Weather Conditions: 
Temp. 44 ~ a t y @  a.m. 
Temp. $3 o a t  4~ pm. 
Observation Period: 6 : a M  - gim, 



DEFlClENClES AND NONCONFORMING MATERIALS OR WORK: 
Y 

e 
. r  

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

PZ? -rm c 

Copies to: John Rahe 

Observer: Josh Valentine 

Reviewing Engineer: John Rahe 



QUALIJY ASSURANCE OBSERVATION REPORT NO. - b . ~  
Of 

TO: 

- 

Project No. 19-4886.001.00 Date b?/-/Sd# 
Project: Rocky Flats RCRA Landfill Cover 

Owner: DOE 

Contractor: Kaiser Hill 

Contractor Superintendent: Bob Davis 

Subcontractor: Stoller 

Subcontractor Superintendent: Paul Kreik 

Weather Conditions: 

Page 1 of 2 
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. .  

DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK: 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

- f@(p - MSWZ) Q // fled 

Copies to: John Rahe 

Observer: Josh Valentine 

Reviewing Engineer: John Rahe 

Page 2 of 2 



QUALITY ASSURANCE OBSERVATION REPORT NO. L& - .; 
n 

U 

TO: 

Project NO. I~-~W.OOI.OO  ate //-~cj-Og 
Pmject: Rocky Flats RCRA Landfill Cover 

Owner: DOE 

Contractor: Kaiser Hill 

Contractor Superintendent: Bob Davis 

Subcontractor: Stoller 

Subcontractor Superintendent: Paul Kreitz 

Weather Conditions: 

Page 1 of 2 
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DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK: 

< 7 L  e5 .& L&QflfiL * PSJ- P4F 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES 

- w e + = A  &@&&,& ~3 1 -f&, L?Y #& %f/ 

Copies to: John Rahe 

Observer: Josh Valentine 

Reviewing Engineer: John Rahe 
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QUALITY ASSURANCE OBSERVATION REPORT NO. W 

n 

I= l TETRATECHRMC 
U 

TO: 

Project No.. 19-4886.001.00 Date //-#+s' 
Project: Rocky Flats RCRA Landfill Cover 

Owner: DOE 1 

Subcontractor Superintendent: Paul Kreitz 

Weather Conditions: 
Temp. ";o "at ?%!! a.m. 
Temp. 8 2  "at -2.W p.m. 
Observation Period: :,,.--& - X Y p q  



DEFICIENCIES AND NONCONFORMING MATERIALS OR WORK: 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

Copies lo: John Rahe 

Observer: Josh Valentine 

Reviewing Engineer: John Rahe 

Page 2 of 2 



QUALITY ASSURANCB~OBSERVATION REPORT NO. kg 1 0) 
n 

TETRATECH RMC PEJ 
TO: 

Project No. 194886.001.00 Date Jl-ZZ-OY 
Project: Rocky Flats RCRA Landfill Cover 

Owner. 'DOE 
Contractor. Kaiser Hill 

. .  

Contractor Superintendent: Bob Davis 

Subcontractor: Stoller 

Subcontractor superintendent: Paul Kreitz I 
Weather Conditions: 1 
Temp. Y3.0°at 0655 a.m. 
Temp. - "at - p.m. 
Observation Period: d c -  - 

9 f 6 ~  



. .  

-1 
'3 

Copies to: John Rahe 

Observer: 

Reviewing Engineer: John Rahe 



QUALITY ASSURANCE OBSERVATION REPORT NO. &? 
0;. 
n 

U 

TO: 

Project No. 194886.001.00 
Project: Rocky Flats RCFM Landfill Cover 

Date . / / - -3-  p./ 

Owner: DOE 

Contractor: Kaiser Hill 

Contractor Superintendent: Bob Davis 

Subcontractor: Stoiler 

Subcontractor Superintendent: Paul Kreitz 

Weather Conditions: 

Page 1 of 2 
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DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK: 

we+- ma.?$$&/ f Jo 4f ,//%e- / QZZd&#P. 
/ 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

* 5 7 L  @77 FML u -  749 &H@c./P 42 
1 

Copies lo: John Rahe 

Observer: Josh Valentine 

Reviewing Engineer: John Rahe 
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QUALITY ASSURANCE OBSERVATION REPORT NO. 70 

TETRATECH RMC @I 
TO: 

Project No. 1W886.OOl .OO Date //-2d -Qf 
Project: Rocky Flats RCRA Ladfill Cover 

owner: DOE 
Contractor: Kaiser Hill 

Contractor . .  Superintendent: Bo3 Davis 

Subcontractor. Stoller 

Subcontractor Superintendent: Paul Kreih . 1 

/ f I -  / -  

i 
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DEFICIENCIES AND NON-CONFORMING MATERIALS OR-WORK: 

FOLLOW-U.P INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 
< lv7 r / c  m7 1 x&.*3 26 

Copies to: John Rahe 

Observer: Josh Valentine 

Reviewing Engineer: John Rahe 



QUALITY ASSURANCE OBSERVATION REPORT NO. 2/ 

Subcontractor. Stoller 

Subcontractor Superintendent Paul Kreb 

Weather Conditions: 
Temp.sL3 O a t 0 7 0 0  a.m. 

4 
TO: 

Project No. 19-4886.001.00 Date 1/-29-0~ 
Project Rocky Flats RCRA Landfill Cover 

Owner. DOE 1 
Contractor: Kaiser Hill 

Contractor Superintendent: Bob Davis 1 

Temp. - O a t  -. p.m. 
Observation Pe : Ls Oa!!S- 07 

Page 1 of 2 



DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK: #6‘He 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: /v”Qfi  

Copies to: John Rahe 

Obsewer: -e 16 
Reviewing Engineer: John Rahe 
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TO: 

QUALIN ASSURANCE OBSERVATION REPORT NO. 72 

Contractor Superintendent Bob Eavis 

Subcontractor. Stoller 

TETRATECH RMC IR1 
1 

Project No. 19-4886.0Ol .OO 
Project Rocky Fiats RCRA Landfill Cover 

Date / / -s#d 

Owner. DOE 

Contractor: Kaiser Hill 

Subcontractor Superintendent Paul Kreitz 

Weather Conditions: 
Temp./tq oat Z@ a.m. 
Temp.& "at @;OO a m .  
Observation Period: b , y ~  , Q , ' ~ ~ & ~  



. .  

DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK: 

c 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

Copies to: John Rahe 

0 bsewer: Josh Valentine 

Reviewing Engineer: John Rahe 



QUALITY ASSURANCE OBSERVATION REPORT NO. p3 

TETRATECH RMC [Ttl 1 
TO: 

Project No. 194886.001.00 Date 12-1- 

Contractor: Kaiser Hill 

Contractor Superintendent: Bob Davis 

Subcontractw. Stoller 1 
Subcontractor Superintendent: Paul Kreitz I 
Weather Conditions: 

Obsewation Period: (p:15;;1*, 4!30- 



al): .. . .. 

DEFICIENCIES AND NON-CONFORMING MATERlALS OR WORK: 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

Copies t o  John Rahe 

Observer: Josh Valentine 

Reviewing Engineer: John Rahe 



QUALITY ASSURANCE OBSERVATION REPORT NO. ?'! 0) 

Contractor Superintendent: Bob Davis 

Subcontractor: Stoller 

Subcontractor Superintendent: Paul Kreitz 

Weather Conditions: 
Temp. /9 Oat %5' a.m. 

- 

n 

I=l TETRATECHRMC 
1 

TO: 

'reject No. 19-4886.001.00 Date !!-Z& 
>reject Rocky Flats RCRA Landfill Cover 

=)wner. DOE 

Contractor: Kaiser Hill 

Page 1 of 2 



DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK: 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

Copies to: John Rahe 

Observer: Josh Valentine 

Reviewing Engineer: John Rahe 
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QUALITY ASSURANCE OBSERVATION REPORT NO. ?Y a, 

l=l TETRATECHRMC 

TO: 

.. . . 
~ ~ ~ ~~ ~ ~ -~ 

Project No. 19-4886.001.00 Date 12-54 
Project: Rocky Flats RCRA Landfill Cover 

Owner: DOE 

Contractor: Kaiser Hill 

Contractor Superintendent: Bob Davis 

Subcontractor. Stoller 

Subcontractor Superintendent Paul Kreitz . 

Weather Conditions: 
Temp.Zk Oat g& a.m. 
Temp. Yb- O at 3j80 p.m. 
Observation Period: b . ~ ~ ~  - 5pop- 



. .  
. .  

DEFICIENCIES AND NONCONFORMING MATERIALS OR WORK: 

c &&mL s" WNh/;&q, I 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

e* 

Copies to: John Rahe 

Observer: Josh Valentine 

Reviewing Engineer: John Rahe 



QUALITY ASSURANCE OBSERVATION REPORT NO. ?b 

I I TETRATECH RMC 

TO: 

’mject No. 19-4886.001.00 Date /L -4 -Of 
’rojed: Rocky Flats RCRA Landfill Cover 

h e r :  DOE - -1 
Contractor: Kaiser Hill 

Contractor Superintendent: Bob Davis 

1 Subcontractor: Stoller 

Subcontractor Superintendent: Paul Kreitz t 
Weather Conditions: 
 temp.,'%.^ at 0 700 a.m. 
Temp. .%0O at &/bo. p.m. 
Observation Period: - jG I 



. . 
' . .  

I 

! 

Copies to: John Rahe 

Observer: mL MAIsI#a 

Reviewing Engineer: John Rahe 



QUALITY ASSURANCE OBSERVATION REPORT NO. 7 7 

l=l TETRATECHRMC 

TO: 
> 

Project No. 19-4886.001.00 Date /25 -04 
Project Rocky Flats RCMLandfill Cover 

Owner. DOE 

Contractor. Kaiser Hill 

Contractor Superintendent: Bob Davis 

Subcontractor. Stoller 

Subcontractor Superintendent: Paul Kreitz 

Weather Conditions: 
Temp.3, at a.m. 

~ 

Temp.'#% O at /Lf4fi p .m. 
Observation Period: 0 630 -I740 



DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK: 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

. Copies to: John Rahe 

Observer: pl/t*L AAssi.0 

Reviewing Engineer: John Rahe 



QUALITY ASSURANCE OBSERVATION REPORT NO. 753 

TETRATECH RMC I-rtl Project No. 19-4886.001.00 Date \fl6/..4 
Project: Rocky Flats RCRA Landfill Cover 

h e r :  DOE 

Contractor: Kaiser Hill 

Contractor Superintendent: Bob Davis 

Subcontractor. Stoller I 
Subcontractor Superintendent: Paul Kreitz I 
Weather Conditions: 
Temp.36(7 at 0700 a.m. 

0 



FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

Copies to: John Rahe 

Reviewing Engineer: John Rahe 



QUALITY ASSURANCE OBSERVATION REPORT NO. 79 

TETRATECH RMC m 
TO: 

Project No. 19-4886.001.00 Date /1'/7/0q 
Project: Rocky Flats RCRA Landfill Cover 

Owner: DOE 

Contractor. Kaiser Hill 

Contractor Superintendent: Bob Davis 

Subcontractor: Stoller 

Subcontractor Superintendent Paul Kreih 

Pagel o f 2  . 



DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK: 
dUd& 

Copies to: John Rahe 

Reviewing Engineer: John Rahe 



QUALITY ASSURANCE OBSERVATION REPORT NO. - 89 

TETRATECH RMC 

TO: 

Project No. 19-4886.001.00 Date L?-8-d 
Project: Rocky Fiats RCRA Landfill Cover 

Owner. DOE 

Contractor. Kaiser Hill 

Contractor Superintendent: Bob Davis - 

Subcontractor: Stoller 

Temp. 50 at 2130- p.m. 
Observation Period: b,,,5& - S ' m p  

Page 1 of 2 



1' 
'I 

DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK: 

fMLr 4 5  P54- P59 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

Copies to: John Rahe 

Observer: Josh Valentine 

Reviewing Engineer: John Rahe 
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QUALITY ASSURANCE OBSERVATION REPORT NO. - a /  

l=l TETRATECHRMC 
1 

TO: 

Project No. 1954886.001.00 Date /Z'-U./ 
Project: Rocky Hats RCRA Landfill Cover 

Owner: DOE 

Contractor: Kaiser Hill 

Contractor Supehtendent: Bob Davis 

Subcontractor: Stoller 

Subcontractor Superintendent: Paul Kreitz 

Weather Conditions: 
Temp. -a0 at A i 7  a.m. 
Temp. 45 Oat Z30 p.m. 
Observation Period: 

- 
737- -5xqp- 
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DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK: 

f i  c m FflL 

FOLL0W:U.P INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

Copies to: John. Rahe 

Observer: Josh Valentine 

Reviewing Engineer: John Rahe 



, 

J 

Weather Conditions: 
Temp. {O oat ?#QO a.m. 

QUALITY ASSURANCE OBSERVATION REPORT NO. 82 

TETRATECH RMC I 4  
1 

TO: 

Project No. 194886.001.00 Date ~ - & ' - - O ~  

Project Rocky Flats RCRA Landfill Cover 

Owner. DOE 

Contractor: Kaiser Hill 

Contractor Superintendent Bob Davis 

Subcontractor. Stoller t 
Subcontractor Superintendent: Paul Kreitz 

Temp. - O a t  - p.m. 
Observation Period: lp,.,~4q 7gaw 



DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 
c 

Copies to: John Rahe 

Observer: Josh Valentine 

Reviewing Engineer: John Rahe 



0 

0 

Project: Rocky flats RCRA Landfill Cover 

, 

QUALllY ASSURANCE OBSERVATION REPORT NO. - S 

n 

U 

TO: 

Owner:DOE I 

Contractor: Kaiser Hill 

Contractor Superintendent: Bob Davis 

Subcontractor: Stoller 

Subcontractor Superintendent: Paul Kreitz 

Weather Conditions: 
T e m p . W a t  g.00 a.m. 

Page 1 of 2 
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DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK: 

rrMum FML, 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

A/*/. 

Copies to: John Rahe 

Observer: Josh Valentine 

Reviewing Engineer: John Rahe 



, 
. .  

. -  

QUALITY ASSURANCE OBSERVATION REPORT NO. 8.1 01 
TETRATECH RMC rn 

TO: 

0 

Project No. 19486.001.00 Date /Z-/z-O.;f 
Project: Rocky Flats RCRA Landfill Cover 

Owner: DOE 

Contractor: Kaiser Hill 

Contractor Superintendent: Bob Davis 

Subcontractor: Stoller 

Subcontractor Superintendent: Paul Kreitz 

Weather Conditions: 

Y 



DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK: 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

! /hPf  urn 7254- FMA Jo P5-E d 

Copies to: John Rahe 

Observer: Josh Valentine 

Reviewing Engineer: John Rahe 





FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 
L-- 

Copies to: John Rahe 

0 bserver: JestrtfafcRtiRe- M#5,4%D 

Reviewing Engineer: John Rahe 



QUALlN ASSURANCE OBSERVATION REPORT NO. 6$7 
.I 

n 

I=l TETRATECHRMC 1 

TO: 

Contractor: Kaiser Hill 

Contractor Superintendent: Bob Davis 

Subcontractor: Stoller 

Subcontractor Superintendent: Paul Kreitz 

i 



It-llf-U'Lf 
t 

. .  . .  
. .  

OEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK: 

m- FNl 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: Ak7Mc - 

Copies to: John Rahe 

Observer: Josh Valentine 

Reviewing Engineer: John Rahe 



0 

a 

a 

TETRATECH RMc 0 
TO: 

QUALITY ASSURANCE OBSERVATION REPORT NO. -aF 

Pmject No. 194886.001.00 Date /2-/&94 
Project: Rocky flats RCRA Landfill Cover 

Owner: DOE 

Contractor: Kaiser Hill 

Contractor Superintendent: Bob Davis 

Subcontractor: Stoller 

Subcontractor Superintendent: Paul Kreitz 

Weather Conditions: 
Temp.33 Oat zh7 a.m. 

p.m. Temp. 43 Oat qZ$7 
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DEFICIENCIES AND'NON-CONFORMING MATERIALS OR WORK 

35uN &h, 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 
& 

J&CU././&* I &&&a, A W</YZT 

Copies to: John Rahe 

Observer: Josh Valentine 

Reviewing Engineer: John Rahe 
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TETRATECH RMC 0 
TO: 

QUALITY ASSURANCE OBSERVATION REPORT NO. b& 

Project No. 19-4886.001.Oo Date /Z-/k-Oq 
Project: Rocky flats RCRA Landfill Cover 

Owner: DOE 

Contractor: Kaiser Hill 

Contractor Superintendent: Bob Davis 

Subcontractor: Stoller 
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DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK 

h a  W l / Y . l + W f L  Bn I 

L I 1 

FOLLOW-U.P INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: L- 

t? 

Copies to: John Rahe 

Observer: Josh Valentine 

Reviewing Engineer: John Rahe 
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QUALITY ASSURANCE OBSERVATION REPORT NO. 87 
0 

0 

U 

TO: 

Project No. 194886.01 .OO Date /E/? -aL/ 
Project: Rocky Flats RCRA Landfill Cover 

Owner: DOE 

Contractor: Kaiser Hill 

Contractor Superintendent: Bob Davis 

Subcontractor: Stoller 

Subcontractor Superintendent: Paul Kreitz 

Weather C o n d i b :  
~ e m p . 9 3  oat ZhV a.m. 
- 
Temp. 50 Oat 3.227 p.m. 
Observation Period: xm- - 4, ,I- 

d:/J 1 
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DEFICIENCIES AND NON-4ONFORMING MATERIALS OR WORK: 

h c w m  Ki . iL .  

~- ~~~ ~~ ~- 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

V & f H  nlA4,rSG. &f[/f3tcr, FM L ,  
r / 

Copies to: John Rahe 

Observer: Josh Valentine 

Reviewing Engineer: John Rahe 
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QUALITY ASSURANCE OBSERVATION REPORT NO. 90 at 
n 

U 

rn. 

Project No. 19-4886.001 .OO Date IZ-16-oL) 
Project: Rocky Flats RCRA Landfill Cover 

Owner: DOE 

Contractor: Kaiser Hill 

Contractor Superintendent: Bob Davis 

Subcontractor: Stoller 

Subcontrador Superintendent: Paul Kreitz 

Weather Conditions: 
Temp. 31 O a t  ?go a.m. 

- 

Temp. 4% o a t  330-p.m. 
Observation Period: Ran-- Ty@p.. 

a 
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DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK: 
Ah?? & ? 8 / f - / h P / ?  J m  & 5 ! i i C  

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

Copies to: John Rahe 

Observer: Josh Valentine 

Reviewing Engineer: John Rahe 
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QUALITY ASSURANCE OBSERVATION REPORT NO. 4/ 
0 
n 

I=l TETRATECHRMC 
U 

TO: 

Project No. 194886.001 .OO Date /Z- V-Of 

Project: Rocky Flats RCRA Landfill Cover 

Owner: DOE 

Contractor: Kaiser Hill I 
Contractor Superintendent: Bob Davis 

Subcontractor. Stoller I 
Subcontractor Superintendent Paul Kreih 

Weather Conditions: 
Temp. 3 ~ -  oat ,?W a.m. 
Temp. 9 Oat 3.i:oO p.m. 

Observation Period: - 3'4C 

a 
i 
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DEFICIENCIES AND NON-CObFORMING MATERIALS OR WORK: 

FdL . 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 
& 

P ,  

Copies to: John Rahe 

Observer: Josh Valentine 

Reviewing Engineer: John Rahe 



QUALITY ASSURANCE OBSERVATION REPORT NO. 97 
.J 

TETRATECH RMC l.rtl 
TO: 

Contractor: Kaiser Hill I 
Contractor Superintendent Bob Davis 

Subcontractor: Stoller 

Subcontractor Superintendent: Paul Kreitz I 
Weather Conditions: -1-v &&)’/- 
Temp. %@at 0700 a.m 

Observation Period: 
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DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK: 

f&&LKS OA/F/S/rd 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

E T & * d 4  N2.MG 

~- ~~ - ~ 

Copies to: John Rahe 

Observer: -/%f%& A&SWC, 

Reviewing Engineer: John Rahe 
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QUALITY ASSURANCE OBSERVATION REPORT NO. q? 

n 

1 

TO: 

Project No. 19-4886.001.00 Date 12.2 ]/oy 
Project: Rocky Flats RCRA Landfill Cover 

Owner: DOE 

Contractor: Kaiser Hill 

Contractor Superintendent: Bob Davis 

Subcontractor: Stoffer - 

Page 1 of 2 
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FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 
L 

Copies to: John Rahe 

Reviewing Engineer: John Rahe 

t u a 6 6 - 0 0 1 Y ) b r a b h R ~ d o c  Page 2 of 2 



[Rj 

QUALITY ASSURANCE OBSERVATION REPORT NO. fd 

TETRATECH RMC 

TO: 

Project No. 19-4886.001.00 Date 12- Z Z d  
Project Rocky Flats RCRA Landfill Cover 

Owner: DOE 

Contracto~ KaiiHi l I  

Contractor Superintendent: Bob Davis 

Subcontractw. Stoller 

Subcontractor Superintendent: Paul Kreitz 

Weather Conditioers: 

Page 1 of 2 
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DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK: 
&?EUM +5Lhr7 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

Copies to: John Rahe 

Observer: Josh Valentine 

Reviewing Engineer: John Rahe 



QUALITY ASSURANCE OBSERVATION REPORT NO. - 5% .\ 
I 

TO 

'mject No. 194886.001 .OO Date /ZiZ'-& 
'mject: Rocky Flats RCRA Landfill Cover 

Mer: DOE 
Contractor: Kaiser Hill 

Contractor Superintendent: Bob Davis 

Subcontractor: Stoller 

Subcontractor Superintendent: Paul Kreitz 

Weather Conditions: 
Temp. .? at ,?.ab' a.m. 
Temp. [K "at /:QQ p.m. 
Observation Period: 7 : ~ ~ ~  - 1; #a+ 



. .  

'L 

, 

DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK:' . 

FML 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 
L 

Copies to: John Rahe 

Observer: Josh Valentine 

Reviewing Engineer: John Rahe 
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QUALITY ASSURANCE OBSERVATION REPORT NO. 6% 
01 
n 

rn. 

c Project No. 19-4886.001.00 Date I - 3- os 
Project: Rocky Flats RCRA Landfill Cover 

Owner: DOE 

Contractor: Kaiser Hill 

Contractor Superintendent: Bob Davis 

Subcontractor: Stoller 

Subcontractor Superintendent: Paul Kreitz . 

Temp.ZG3 O at 0715 p.m. 
Observation Period: 0 6 3  - 1715 



L 1-3-05 

DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK: 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

Copies to: John Rahe 

Observer: Josh Valentine /W#p- W f 2 . 3  

Reviewing Engineer: John Rahe 

w-rniwtsmsm ~ a p o i t ~  Page 2 of 2 



QUALITY ASSURANCE OBSERVATION REPORT NO. - ?F 

TETRATECH RMc 0 
TO: 

Project No. 19-4886.001.00 Date I- 4-0 3- 
Project Rocky Rats RCRA Landfill Cover 

Owner: DOE 

Contractor: Kaiser Hill 

Contractor Superintendent: Bob Davis 

Subcontractor: Stoller 

Subcontractor Superintendent: Paul Kreitz 

Weather Conditions: 
Temp.,? 1 O at ,X'D a.m. 
Temp. 1s' Oat 2!30 p.m. 
Observation Period: bmm - 375 

1 / 2 1  

Page 1 of 2 
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/-4-05- 

DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK: . 
1 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

Copies to: John Rahe 

Observer: Josh Valentine 

Reviewing Engineer: John Rahe 
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QUALITY ASSURANCE OBSERVATION REPORT NO. 98 
0 
n 

IRl TETRATECHRMC 

Project No. 194886.001 .M) Date 1- 5-05 
Project: Rocky Fiats RCRA Landfill Cover 

Owner. DOE 

Contractor: Kaiser Hill 

Contractor Superintendent: Bob Davis 

Subcontractor: Stoller 

I Subeontractor Superintendent: Paul Kreitz , 1 
I Weather conditions: I 

Temp. 4 "at a.m. 
Temp. 7 "at /2:@ pm. 
Observation Period: - - Jz-.*p.;Iy 

Page 1 of 2 
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. DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK: 

Lm /?5@@/)7/’37r PM/ 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 
1 

Copies to: John Rahe 

Observer: Josh Valentine 

Reviewing Engineer: John Rahe 

W-WIY)bsandohRspcltdDc Page 2 of 2 



QUALITY ASSURANCE OBSERVATION REPORT NO. - 77 

Project No. 194886.001.00 Date l-lbe.5 
Project: Rocky Flats RCRA Landfill Cover 

Owner: DOE 

Contractor: Kaiser Hill 

Contractor Superintendent: Bob Davis 

Subcontractor: Stoller 

Subcontractor Superintendent: Paul Kreit! 

Weather Conditions: 
Temp.Zd Oat %,'@ a.m. 
T e m p . s a t  %oo p.m. 
ObservationPeriod: ,+- - 3y+I'c.13 

TETRATECH RMC 0 
TO: 

. 

a 
Page 1 of 2 

1 
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. .  --->A4. . . . .  . . . .  : . .  . .. . .  
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. .  

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 
- 

Copies to: John Rahe 

Observer: Josh Valentine 

Reviewing Engineer: John Rahe 



QUALITY ASSURANCE OBSERVATION REPORT NO. j~ 
.I 

TETRATECH RMC PEJ 
TO: 

,.  

Project No. 19-4886.001.00 Date 1- 7-H  
Project: Rocky Flats RCRA Landfilt Cover 

Owner: DOE 

Contractor: Kaiser Hill 

Contractor Superintendent: Bob Davis 

Subcontractor: Stoller 

Subcontractor Superintendent: Paul Kreitz 

Weather Conditions: 
Temp. 21 "at ,ZOO a.m. 
Temp. ;?B "at 2;m p.m. 
Observation Period: 1 b . 9 ~ -  - 9/ 



. 

~ ~ ~ -~ 

. DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK: 

FOLLOW-UP INSPECTIONS 0F.PREVIOUSLY REPORTED DEFICIENCIES: 

.Copies to: John Rahe 

Obsenrer: Josh Valentine 

Reviewing Engineer: John Rahe 



QUALITY ASSURANCE OBSERVATION REPORT NO. 101 

I lit I TETRATECH RMC 
Project No. 194886.OOl .OO Date - 8 - S  
Project Rocky Flats RCRA Landfill Cover 

Owner: DOE 

Contractor: Kaiser Hill 

Contractor Superintendent: Bob Davis 

Subcontractor. Stoller 

Subcontractor Superintendent: Paul Kreitz 

Weather Conditions: 
Temp. 42 "at 8.W a.m. 
Temp.50 "atS:W p.m. 
Observation Period: 7.w- . 3: =- 



J i 

DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK: 

f 
FML 

. FOL,LOW-U.P INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

Copies to: John Rahe 

Observer: Josh Valentine 

Reviewing Engineer: John Rahe 
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QUALITY ASSURANCE OBSERVATION REPORT NO. 102 

IRI T=RATECHRMC 
1 

TO: 

Pmject No. 194886.001.00 Date 1-9-0c 
Project: Rocky Flats RCRA Landfill Cover 

Owner: DOE 

Contractor: Kaiser Hill 

Contractor Superintendent: Bob Davis 

Subcontractor: Stoller 

Subcontractor Superintendent: Paul Kreitz 
Weather Conditions: 
T e m p . w a t  ?*o a.m. 
Temp. 55 Oat 2:@ p.m. 
ObservationPeriod: - 

Page 1 of 2 



1-9-05 

..... 

OEFlClENClES AND NON-CONFORMING,MATERlALS OR WORK: 
- 9 + ? & 6 % ? 5  ;l7 4 sbt 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

Copies to: John Rahe 

Observer: Josh Valentine 

Reviewing Engineer: John Rahe 



, ? .  

QUALITY ASSURANCE OBSERVATION REPORT NO. u3 

Project No. 1W886.001 .OO Date 1-D-m- 
Project Rocky Flats RCRA Landfill Cover 

Owner: DOE 

Contractor. Kaiser Hill 

Contractor Superintendent: Bob Davis 

Subcontractor. Stoller 

Subcontractor Superintendent: Paul Kreitz 

Weather Conditions: 
Temp. 2 s ' O a t  a.m. 
Temp. 49 o at,?.'W p.m. 
Observation Period: I ~ . - J T ~  ~ 5,,mfy 

TETRATECH RMC @I 
TO: 

0 



* DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK: 

&W&dflflS. 

FOL!,,OW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 
L 

Copies to: John Rahe 

Observer. Josh Valentine 

Reviewing Engineer: John Rahe 
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QUALIN ASSURANCE OBSERVATION REPORT NO. 104 

1 

TO: 

'mject No. 19-4886.001.00 Date //I/- 05 
%ject Rocky Flats RCRA Landfill Cover 

h e r :  DOE 

Contractor: Kaiser Hill 

Contractor Superintendent: Bob Davis 

Subcontractor. Stoller 

Subcontractor Superintendent: Paul Kreitz . 

Weather Conditions: 
Temp. 2% a at .?W a.m. 
Temp. % oat 2-'@ p.m. 
Obsewa tion Period:I& .e%&, - q:a3pN. 



. .  

DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK: 

5 0-3 

FOLLOW-U,P INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 
b 

Copies to: John Rahe 

Observer: Josh Valentine 

Reviewing Engineer: John Rahe 
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QUALITY ASSURANCE OBSERVATION REPORT NO. 105 

f 3 I ‘It I TETRATECH .- RMC 

I-1. 

TO: 

Project No. 194886.001 .OO Date /djz-W 
Project f k k y  Hats RCRA Landfill Cover 

Owner: DOE 

Contractor. Kaiser Hill 

Contractor Superintendent: Bob Davis 

‘subcontractor. Stoiler 

Subcontractor Superintendent: Paul Kreitz , 

Weather Cond i i :  
T e m p . 2 7  0 at a.m. 
Temp.32 s at 3:m p.m. 

j Obsenration Period: 6.3h - 4:@,,* 

I 

1 



C 

. . .  

'DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK 

5 e9t fl. & &&/,4&f&dM@A I 

FOLLOW-U.P INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

4 , 
Copies to: John Rahe 

Observer: Josh Valentine 

Reviewing Engineer: John Rahe 



QUALITY ASSURANCE OBSERVATION REPORT NO. 

n 

TO: 

Project No. 19-4886.001.00 Date j43-05’ 

- 
Subcontractor Superintendent: Paul Kreitz 

Weather Conditions: 
Temp. 2 &? O at -7.30 a.m. 
Temp..?Y O at 3:m p.m. 
Observation Period: (3:- 4 ! 9 -  

i 



4 

? 
C 

. .  

‘DEFICIENCIES AND NON-CONFORMING MATERlALS OR WORK: 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

2 , 
Copies to: John Rahe 

Observer: Josh Valentine 

Reviewing Engineer: John Rahe 

m-cQ1y)bsabh Rromdas Page 2 of 2 



QUALITY ASSURANCE OBSERVATION REPORT NQ. 

lrtl TETRATECHRMC 

' .  TO: 

project NO. IMHH.OOI.OO Date I-A-0 si 
Project Rocky Fiats RCRA Landfill Cover , 

Owner: DOE 

Contractor Kaiser Hill 

Contractor Superintendent: Bob Davis 

Subcontractor. Stoller 

Subcontractor Superintendent: Paul Kreitz 



’DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK: 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

PUN€ 

Copies to: John Rahe 

Observer: SeShtfatentiRe- l“l&S/f4LL M s 9 K 6  

Reviewing Engineer: John Rahe 



QUALITY ASSURANCE OBSERVATION REPORT NO. - 10s 

Owner: DOE 

Contractor: Kaiser Hill 

Contractor Superintendent Ebb Davis 

Subcontractor: Stoller 

Subcontractor Superintendent: Paul Kreitz 

Weather Conditions:r".etnr-~ r/ ~ ~ Y - W X V  

Temp32.6 at 0740 a.m. 
M U .  p n c r r P . / r  

n 

~ ~ @ - y g %  

1 

.TO: 

Project NO. 19-4886.001.00 Date 1-1 7-~5 
Project Rocky Flats RCRA Landfill Cover 

- 

Temp.a#a O at 1'690 p.m. 
Observation Period:od% - 1640 

. .  I 

Page 1 of 2 



'DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK: 

NbJNI. c 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

I 

Copies to: John Rahe 

Observer: 

Reviewing Engineer: John Rahe 



? 

QUALITY ASSURANCE OBSERVATION REPORT NO. 1~ 

n 1-1 TETRATECHRMC . 

TO: 

ProjectNo. 19-4886.001.00 I Date /-/8-05- 
Project Rocky Flats RCRA Landfill Cover 

Owner: DOE 

Contractor: Kaiser Hill 

Contractor Superintendent: Bob Davis 

Subcontractor: Stoller 

Subcontractor Superintendent: Paul Kreitz 

Weather Conditions: 
Temp. 51 "at a.m. 
T e m p . 5 7  "at /:3Q p.m. 
Observation Period: .t3@- - 5:,5pm 

Page 1 of 2 



FOLLOW-UP INSPECTIONS OF PREWOUSLY REPORTED DEFICIENCIES: 

2 
I 

Copies to: John Rahe 

Observer: Josh Valentine 

Reviewing Engineer: John &he 

Page 2 of 2 

~- 



QUALITY ASSURANCE OBSERVATION REPORT NO. j p  0 
n I 'It I TETRATECH RMC 

TO: 

Project No. 194886.001.00 Date 

Contractor: Kaiser Hill 

Contractor Superintendent: Bob Davis 

Subcontractor. Stoller 

Subcontractor Superintendent: Paul Kreitz . 

Weather Conditions: 
Temp. 5 4  "at& a.m. I 



.0 

‘DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK: 
/M * f lMz5 .&M//%A &-5P- At- 

~~ ~~ ~ ~ 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

/ 

8 

, 
Copies to: John Rahe 

Observer: Josh Valentine 

Reviewing Engineer: John Rahe 
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1. 

. 
QUALITY ASSURANCE OBSERVATION REPORT NO. I / /  a1 
n 

U 

. .  
TO: 

PQectNo. 194886.001.00 Date /#m-Oq 
proieCt. Rocky Flats RCRA Landfill Cover 

Owner: DOE 

Contractor: Kaiser Hill 

Contractor Superintendent: Ebb Davis 

Subcontractor: Stoller 

Subcontractor Superintendent: Paul Kreitz 

Weather Conditions: 

a 

a 
Page 1012 



L P 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

Y 

Copies to: John Rahe 

Observer: Josh Valentine 

Reviewing Engineer: John Rahe 



, 1 

QUALIN ASSURANCE OBSERVATION REPORT NO. !IZ e 
n I TETRATECH RMC 

TO: 

Project No. 194886.001.00 Date 1-91-05 
Project: Rocky Flats RCRA Landfill Cover 

Owner. DOE 

Contractor: K a i i r  Hill 

Contractor Superintendent: Bob Davis 

Subcontractor: Stoller 

Subcontractor Superintendent: Paul Kreitz 

Weather Conditions: 
Temp. 51 "at ?@ a.m. 

e 

I . I  

0 
Page 1 of 2 
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~ 

‘DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK: 

5 I# 5 &as, U 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 
I m /o P&,& 

Copies to: John Rahe 

Observer: Josh Valentine 

Reviewing Engineer: John Rahe 

Page 2 of 2. 
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QUALITY ASSURANCE OBSERVATION REPORT NO. 1/3 
./ 

n 

TO: 

~ 
~ 

Project NO. I94886.001.00 Date I-22-QF 
Projed: Rocky Flats RCRA Landfill Cover 

Owner: DOE 

Contractor. Kaiser Hill 

Contractor Superintendent: Bob Davis 

Subcontractor: Stoiler 

Subcontractor Superintendent: Paul Kreitz 

Weather Conditions: 

0 

0 

i 



i 

'DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK: 

Y i j 7  &AA5 dm 5- 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 
L e, 

4 
! 

Copies to: John Rahe 

Observer: Josh Valentine 

Reviewing Engineer: John Rahe 



QUALITY ASSURANCE OBSERVATION REPORT NO. 0: 

0 

n 

1 

TO: 

prOiedN0. 194886.001.00 Date I - 2 4 ~  
Project Rocky Flats RCRA Landfin Cover 

Owner. DOE 

Contractor: Kaiser Hill 

Contractor Superintendent: Bob Davis 

Subcontractor. Stoller 

Subcontractor Superintendent: Paul Kreitz 

Weather Conditions: 
Temp. 90 OatJ%’ a.m. 
Temp.b@ O a t  9270 p.m. 
Obsenration Period:6,,qz G . ~ f ,  

Page 1 of 2 
” 



‘DEFICIENCIES AND NONCONFORMING MATERIALS OR WORK: 

5. 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

J 
I 

Copies to: John Rahe 

Observer: Josh Valentine 

Reviewing Engineer: John Rahe 



QUALITY ASSURANCE OBSERVATION REPORT NO. //F 0: 
n 

l=l TETRATECHRMC 
U 

TO: 

Project No. 19-4886.001 .OO Date I -25-&- 
Project Rocky Flats RCRA landfill Cover 

h e r .  DOE 

contractor. Kaiser Hill 

Contractor Superintendent: Bob Davis 

Subcontractor. Stoller 

Subcontractor Superintendent Paul Kreitz 

Weather Conditions: 

Page 1 of 2 
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'DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK: 

/ -5. J 
/ 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

Copies lo: John Rahe 

Observer: Josh Valentine 

Reviewing Engineer: John Rahe 

Page 2 of 2 



QUALITY ASSURANCE OBSERVATION REPORT NO. //6 a. 
n I I TETRATECH RMC 

1 

TO: 

ProjectNo. 19-4886.001.00 Date 1,-2?-05 
Project: Rocky Flats RCRA Landfill Cover 

Owner. DOE 

Contractor: Kaiser Hill 

Weather Conditions: 
Temp. ZE? Oat Fm a.m. 



, 

'DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK: 
* 

I# d 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

. .  

2 

Copies to: John Rahe 

Observer: Josh Valentine 

Reviewing Engineer: John Rahe 

Page 2 of 2 



QUALITY ASSURANCE OBSERVATION REPORT NO. J$ 0: 
- 

Project No. 194886.001 .OO Date -0g 
Project Rocky Flats RCRA Landfill Cover 

n 

TO: 

Owner: DOE I 
Contractor: Kaiser Hill 1 
Contractor Superintendent: Bob Davis 

Subcontractor: Stoller 

Subcontractor Superintendent: Paul Kreitz I 
Weather Conditions: 
Ternp.93 O a t 3 k V  a.m. 

Observation Period: &:me- - 5,.j5--M 



. 

'DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK: 

&-as .  , 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

e 

,, 
Copies to: John Rahe 

Observer: Josh Valentine 

Reviewing Engineer: John Rahe 

Page 2 of 2 



QUALITY ASSURANCE OBSERVATION REPORT NO. 118 

1 

Project No. 194886.001.00 Date 1-27-65 
Project Rats RCRA Landfill Cover 

Owner: DOE 

Contractm Kaiser Hill 

- 

n I 'It 1 TETRATECH RMC 

1 

TO: Contractor Superintendent: Ebb Davis 

Subcontractor: Stoller 

Subcontractor Superintendent: Paul Kreitz , 

Weather Conditions: 
Temp. "at .?W a.m. 
Temp. - "at - p.m. 
Observation Period: am - 3;95p- 



'DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK: 

a-. 
_..._ 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

Copies to: John' Rahe 

Observer: Josh Valentine 

Reviewing Engineer: John Rahe 



QUALITY ASSURANCE OBSERVATION REPORT NO. I/? 

TETRATECH RMC [lal 1 
TO: 

PmjectNo. 19-4886.001.00 Date I-J&-Q5 
Project: Rocky Flats RCRA Landfill Cover 

h e r :  DOE 

Contractor: Kaiser Hill 

Contractor Superintendent: Bob Davis 

Subcontractor. Stoller 

Subcontractor Superintendent: Paul Kreitz 

Ternfl7lO O at p.m. 
Obsenration Period: 0630 - I245 

i 

Page 1 of 2 



__-- 

'DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK: 

V&v WET 92- TU Bey amr, T O ~ ~ F W  WORK, 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

'-9sr /ul' cysrf-w/ya~~ MOST&<€ p ! , q  TO ~ D F U N ~  

Copies to: John Rahe 

Observer: pltR5tf&L rWsJ4Kd 

Reviewing Engineer: John Rahe 

Page 2 of 2 



QUALITY ASSURANCE OBSERVATION REPORT NO. 1520 
0 

TO: 

, 

Contractor: Kaiir Hill 

Contractor Superintendent: Bob Davis 

Subcontractw. Stoller 

Subcontractor Superintendent: Paul Kreitz 

n 
I=l TETRATECHRMC 

Weather Conditions: 
Temp. ?at x'@ a.m. 
Temp.3. "at 3#'@ -p.m. 
Obsetvation Period: T#op.. 45qf,,, 



FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

Copies to: John Rahe 

Observer: Josh Valentine 

Reviewing Engineer: John Rahe 

. 



. 

T e m p . a  O a t  gm a.m. 
.Temp.Y5 O a t  dm p.m. 
ObservationPeriod: r+ +++,,, 

QUALITY ASSURANCE OBSERVATION REPORT NO. JZ] 
01 
n I I TETRATECH RMC 

U 

Project No. 194886.001.00 
Project Rocky Flats RCRA Landfill Cover 

Date -2 -2-05- 

Owner. DOE - .  1 
Contractor: Kaiser Hill 

Contractor Superintendent: Bob Davis 

i 

Page 1 of2 



'DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK: 

&&s, 
SVd-. 

FOLLOW-U.P INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 
1 

Copies to: John Rahe 

Observer: Josh Valentine 

Reviewing Engineer: . John Rahe 



QUALITY ASSURANCE OBSERVATION REPORT NO. - IZZ 
.; 

I=l T=RATECHRMC 
U 

TO: 

Project No. 194886.001 .oO Date 2 -3 -05" 
Project Rocky Fiats RCRA Landfill Cover 

Owner: DOE - .  
ContractOK Kaiser Hill 

Contractor Superintendent: Bob Davis 

Subcontractor: Stoller 

Subcontractor Superintendent: Paul Kreik 

Weather Conditions: 
T~P.,% at 7 O a . m .  
Temp. & "at 5 W  p.m. 
Observation Period: k.'S, - 5'&j9- 

Page 1 of 2 



‘DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK: - In 

FOLLOW-UP INSPECTIONS Of PREVIOUSLY REPORTED DEFICIENCIES: 

Lr- L 

Copies to: John Rahe 

Observer: Josh Valentine 

Reviewing Engineer: John Rahe 



QUALITY ASSURANCE OBSERVATION REPORT NO. - 123 

a’ 

Owner. DOE 

Contractor: Kaiser Hill 

Contractor Superintendent: Bob Davis 

Subcontractor: Stoller 

Subcontractor Superintendent: Paul Kreitz 

Weather Conditions: 

- 
- l=l T=RATECHRMC 

U 

TO: 

ProjectNo. 19.1886.001.00 Date r-&W 
Project Rocky Rats RCRA Landfill Cover 

i 



‘DEFICIENCIES AND NONCONFORMING MATERIALS OR WORK: 

FOLL,OW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 
1 

~~ -~ 

Copies to: John Rahe 

Observer: Josh Valentine 

Reviewing Engineer: John Rahe 

Page 2 of 2 



QUALITY ASSURANCE OBSERVATION REPORT NO. jg4 

a 
TETRATECH RMC 

TO: 

2rojectNo. 19-4886.001.00 Date z-b-05 
Project: Rocky flats RCRA Landfill Cover 

Owner. DOE I 
Contractor. Kaiser Hill 

Contractor Superintendent: Ebb Davis 

Subcontractor. Stoller 

Subcontractor Superintendent Paul Kreitz 

Weather Conditions: 

1 

Page 1 of 2 



, 

'DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK: 

5 5 

FOLLOW-UP INSPECTlONS OF PREVlOUSLY REPORTED DEFICIENCIES: 
1 

Copies to: John Rahe 

Observer: Josh Valentine 

Reviewing Engineer: John Rahe 



QUALITY ASSURANCE OBSERVATION REPORT NO. I 2g 

c1 
n 

U 

TO: 

VojedNo. 19-4886.001.00 Date Z-?-W 
wed: Rocky Flats RCRA Landfill Cover 

h e r .  DOE - .  

hntractor. Kaiser Hill 

Contractor Superintendent Bob Davis 

Subcontractor. Stoller 

Subcontractor Superintendent: Paul Kreitz 



FOLLOW-U.P INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 
:6cL .oveL,pp 

Copies to: John Rahe 

Observer: -M&~&L 4&54<0 

Reviewing Engineer: John Rahe 

Page 2 of 2 



QUALIN ASSURANCE OBSERVATION REPORT NO. 1% e 
n 

U 

TO: 

Project No. 194886.001.00 Date z/@/05 

Contractor. Kaiser Hill 

Contractor Superintendent: Bob Davis 

Subcontractor: Stoller 1 
Subcontractof Superintendent Paul Kreitz 



‘DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK: 
.WMG 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 
WUME L 

Copies to: John Rahe 

Reviewing Engineer: John Rahe 

MEdb- )bCMoh+br  Page 2 of 2 



.- 
3oa 'Jaw 



2-9-45 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 
f&,U<A OW5J77 re575 u q p l  -6 6'' C&!5&?7n/ 

Copies to: John Rahe 

Observer: w m + % 9 + f % 4 e o  

Reviewing Engineer: John Rahe 

Page 2 of 2 



QUALITY ASSURANCE OBSERVATION REPORT NO. - 128 

s n 

U 

TO: 

Owner: DOE - -  
Contractor. Kaiser Hill 

Contractor Superintendent: Bob Davis 

Subcontractor: Stoller 

Subcontractor Superintendent Paul Kreitz 

Weather Conditions: 
Temp.23 "at a.m. 
Temp.3F "at e07 p.m. I 
ObservationPeriod: L;/s, - 54s 



r. 
c 

‘DEFICIEDQCIES AND NON-CONFORMING MATERIALS OR WORK: . 
/ 

/ 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

Copies to: John Rahe 

Observer. Josh Valentine 

Reviewing Engineer: John Rahe 



QUALITY ASSURANCE OBSERVATION REPORT NO. /29 
o1 - 

n 

lrt l  -TECHRMC 
U 

TO: 

Project No. 194886.001.00 Dare 2-//-05 
Project Rocky Flats RCRA Landfill Cover 

Owner: DOE 

Contractor: Kaiser Hill 

Contractor Superintendent: Bob Davis 

Subcontractor: Stoller 

Subcontractor Superintendent: Paul Kreitz 

Weather Conditions: 

- 

0 

Pagelof2 
; 



. .  
+ .  

'DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK: 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

I 

Copies to: John Rahe 

Observer: Josh Valentine 

Reviewing Engineer: John &he 



n 

QUALITV ASSURANCE OBSERVATION REPORT NO. - /B 

0' 

U 

TO: 

Project No. 194886.001.0o Date 2 - / . - U 5  
Project Rocky Fiats RCRA Landfill Cover 

Owner: DOE 

Contractor: Kaiser Hill 

Contractor Superintendent: Bob Davis 

Subcontractor: Stoller 

Subcontractor Superintendent: Paul Kreitz 

Weather Conditions: 
Temp. 33 O at ?.'W a.m. 

.m. Temp. - Oat p 
Observation Period: ~ ; J S  

- 

- 
G-L- 535 

0 

i 

Page1012 



DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK: 

L 

Copies to: John Rahe 

Obsenrer. Josh Valentine 

Reviewing Engineer: John %he 

Page 2 of 2 



QUALITY ASSURANCE OBSERVATION REPORT NO. 131 
a 
n 

1-1 
TO: 

Project No. 19-4886.001.00 Date 2-13 -05- 

Project Rocky flats RCRA Landfill Cover 

Contractor Kaiser Hill 

Contractor Superintendent Bob Davis 

Subcontractor. Stoiler 

Subcontractor Superintendent Paul Kreitz 

Weather @&itions 

i 



-DEFICIENCIES AND NON-CONFO~MING MATERIALS OR WORK: 
- 
c 

2-11 +/z -/z F 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

Copies to: John Rahe 

Observer: Josh Valentine 

Reviewing Engineer: John Rahe 



QUALITY ASSURANCE OBSERVATION REPORT NO. i3z 

at 
TETRATECH RMC m 

U 

'reject No. 19-4886.001.00 Date 2 -/4-05- 
Project: Rocky Flats RCRA Landfill Cover 

Owner: DOE - .  

Contractor: Kaiser Hill 

Contractor Superintendent: Bob Davis 

Subcontractor. Stoller 

Subcontractor Superintendent: Paul Kreitz 



FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: MOMc 

Copies to: John Rahe 

Observer: -e/-& W m o  

Reviewing Engineer: John Rahe 

Page 2 of 2 



. , 

QUALITY ASSURANCE OBSERVATION REPORT NO. 133 
0: 
n 
I lb I TETRATECH RMC 
U 

TO: 

Pmject No. 19-4886.001.00 Date 2- IF-cK 
Pmject: Rocky Flats RCRA Landfill Cover 

Owner: DOE 

Contractor: Kaiser Hill 

Contractor Superintendent: Bob Davis 

Subcontractor: Stoller 

Subcontractor Superintendent: Paul Kreitz 

Weather Conditions: 

- 

Temp._53 Oat .?:W a.m. 
Temp.3b Oat I/”W um. 
Observation Period: k;zalll - 3:3;0p* 



. . .  

. 'DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK: 
rc 

c 

- 
FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: . 

Copies to: JohnRahe 

Observer: Josh Valentine 

Reviewing Engineer: John Rahe 

Page 2 of 2 



, 

Project Rocky Fiats RCRA Landfill Cover 

QUALITY ASSURANCE OBSERVATION REPORT NO. i3j 

0 
n 

I =I 
1 

TO: 

- .  Owner: DOE 

Contractor: Kaiser Hill 

Contractor Superintendent: Bob Davis 

Subcontractor: Stoller 

Subcontractor Superintendent: Paul k i t z  

Weather Conditions: 

0 

0 
Page 1 of2 

i 



? 
. C  

. .  , 

‘DEFICIENCIES AND NON-CONEORMING MATERIALS OR-WORK: 

- 
- 

FOLLOW-U,P INSPECTIONS OF PREVIOUSLY REPORTEO DEFICIENCIES: 
1 

~ ~~ ~~ 

Copies to: John Rahe 

Observer: Josh Valentine 

Reviewing Engineer: John Rahe 

@ A b U - C O l ~ ~ d O C  Page 2 of 2 



TETRATECH RMc 0 
TO: 

I / 

Pmject No. 194886.001.00 Date 2-13-115 
Project Rocky Flats RCRA Landfill Cover 

Owner; DOE 

Contractor. Kaiser Hill 

Contractor Supen'ntendent: Ebb Davis 

Subcontractor: Stoller 

Subcontractor Superintendent Paul Kreitz 

Weather Conditions: 
at %:m a.m. 

"at So0 p.m. 
Temp. 
Temp. 
ObservationPeriod: ~ 2 ~ -  - 

- 
- 

5:whL 
% 

A 

Page 1 of 2 



, 

'DEFICIENCIES AND NON-C . 
- 
v 

FOLLOW-U.P INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

2 O W f  
I 

Copies to: John Rahe 

Observer: Josh Valentine 

Reviewing Engineer: John %he 

I 



- 1% QUALITY ASSURANCE OBSERVATION REPORT NO- 
0, 

Project: Rocky flats RCRA Landfill Cover 
TETRATECH RMC llrtl , - -  Owner: DOE 

Contractor: Kaiser Hill 

Contractor Superintendent: -Bob Davis 

Subcontractor: Stoller 

Subcontractor Superintendent: Paul Kreitz 

Weather Conditions: 
Temp. 2Q O at ~ . ' Q O a . m .  

- 

- 

TO: 

0 
Page1012 



‘DEFICIENCIES AND NON-WNFORMING MATERIALS OR WORK: 

FOLLOW-U,P INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 
I 

I 

I 
Copies to: John Rahe 

Observer: Josh Valentine 

Reviewing Engineer: John Rahe 

Page 2 of 2 



. .  . .  

/ 3 P d  
QUALITY ASSURANCE OBSERVATION REPORT NO. &Z 

0, 
TETRATECH RMC w 

TO: 

Project No. 19-4886.001.00 Date 2--19-(75 
Project: Rocky Fiats RCRA Landfill Cover 

Owner. DOE - .  

Contractor: Kaiser Hill 

Contractor Superintendent: Bob Davis 

Subcontractor: Stoller 

Subcontractor Superintendent: Paul Kreitz 

weam Conditions: 

1 

i 

Page 1 of2 



‘DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK: 
c 

I 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 
I 

/ / 

Copies to: John Rahe I 

Observer: Josh Valentine 

Reviewing Engineer: John Rahe 
.i 



QUALITY ASSURANCE OBSERVATION REPORT NO. 138 

0' 

TO: 

Project No. 19-4886.001 .OO Date 2420 ~5 
Project: Rocky Fiats RCRA Landfill Cover 

Owner. DOE 

Contractor: Kaiser Hill 
- 

1 

Contractor Superintendent: Bob Davis 

Subcontractor. Stoller 

Subcontractor Superintendent Paul Kreitz . 

Weather Conditions: 
Temp. 4 5  O a t  p 3 O  a.m. 
Temp. e at -7 : zQ p.m. 
Observation Period: ~'po- 9; /sp 

J 



. 

‘DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK: 

t4/+2SS, 

~ ~ ~~ ~~~~~~~~ ~- ~~ 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 
L 

Copies to: John Rahe 

Observer. Josh Valentine 

Reviewing Engineer: John Rahe 

Page 2 of 2 .  

~ _ _  



QUALIN ASSURANCE OBSERVATION REPORT NO. 

TETRATECH RMC 

U 

TO: 

%eject No. 19-4886.001.00 Date Z-i?/-&W- 
'rojeCt: Rocky Flats RCRA Landfill Cover 

h e r .  DOE - .  

Contractor Kaiser Hill 

Contractor Superintendent: Bob Davis 

Subcontractor. Stoller 

Subcontractor Superintendent Paul Kreitz 

Temp. - Oat - p.m. 
Obsewation Period: 0- -645 

Page 1 of 2 



FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: k @ f l k ? ?  . 
L 

Copies to: John Rahe 

Reviewing Engineer: John Rahe 

MM3-m- Flalmtdoc Page-2 of 2 



QUALITY ASSURANCE OBSERVATION REPORT NO. /dD 

Project: Rodcy Flats RCRA Landfill Cover I'R;] T-TECHRMC 

TO: 

Owner. DOE - .  

Contractor: Kaiser Hill 

Contractor Superintendent: Bob Davis 
Subcontractor: Stoller 

Subcontractor Superintendent: Paul Kreitz 

Weather Conditions- 

0 



e)- 

.! 

'DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK: 

5 M d 5 .  

FOLLQW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 
t e, 

Copies to: John Rahe 

Observer: Josh Valentine 

Reviewing Engineer: John Rahe 

Page 2 of 2 



, /4 
QUALIJY ASSURANCE OBSERVATION REPORT NO. &F 

a. 
Project Rocky Flats RCRA Landfill Cover 

n 

Owner: DOE - 
Contractor. Kaiser Hill 

Contrador Superintendent: Bob Davis 

Subcontractor: Stoller 

Subcontractor Superintendent: Paul Kreitz 

Weather Conditions: 

- 
llrtl TETRATECHRMC 1 

TO: 

M 

' 
Page 1 of 2 



c 

z-- 23-05 
0)) . .  

. _  

‘DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK: 
% 

/h 4 s  

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 
I 

Copies to: John Rahe 

Observer: Josh Valentine 

Reviewing Engineer: John Rahe 



I 

a 

0 

a 

TETRATECH RMC 

QUALITY ASSURANCE OBSERVATION REPORT NO. , 

Project No. 19-4886.001 .OO Date 2-24 e 4 

Project Rocky Flats RCRA Landfill Cover 

Owner: DOE - 

Page 1 of 2 



'DEFICIEMCIES AND NON-CONFORMING MATERIALS OR WORK: 
Y 

/ A  

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 
I 1 

Copies lo: John Rahe 

Observer: Josh Valentine 

Reviewing Engineer: John Rahe 

tu8M-co1Y)b.mloh FwLmda: Page 2 of 2 



QUALITY ASSURANCE OBSERVATION REPORT NO. i j .3 
at 

U 

TO: 

Project No. 19-4886.001.00 Date 2-2545 
Project Rocky Fiats RCRA L&dfill Cover 

Owner: DOE 

Contractor: Kaiser Hill 

Contractor Supehntendent: Bob Davis 

Subcontractor: Stoiler 

Subcontractor Superintendent: Paul h i t !  

Weather Conditions: 

- 

Temp.31 "at h;q5 a.m. 
Temp. 49 O a t  3:oO p .m. 
Obsenration Period: b,,,54w - 3 4 5 p -  



‘DEFICIER)CIES AND NON-CONFORMING MATERIALS OR WORK 

d&S 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

Copies to: John Rahe 

Observer: Josh Valentine 

Reviewing Engineer: John Rahe 



QUALITY ASSURANCE OBSERVATION REPORT NO. 144 
0) 

TO: 

Pmject No. 19-4886.001.00 Date 
TETRATECH RMC 

Contractor. Kaiser Hill 

Contractor Superintendent: Bob Davis I 
Subcontractor. Stoller 

Subcontractor Superintendent: Paul Kreitz 



. .  

‘DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK: 

Copies to: John Rahe 

Obsenrer: Josh Valentine 

Reviewing Engineer: John Rahe 



QUALITY ASSURANCE OBSERVATION REPORT NO. /.f$ 
0, 
n 

TETRATECH RMC I'ltl 
TO: 

- 

'rojed No. 19-4886.001.00 Date ,f-i%-tX- 
Pmject: Rocky Flak RCRA Landfill Cover 

h e r ,  DOE - .  

Contractor. Kaiser Hill 

Contractor Superintendent: Bob Davis 

Subcontractor: Stoller 

Subcontractor Superintendent: Paul Kreitz 

-- 

ai 

i 

Pagelof2 



c 

'DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK: 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 
N€W @cn-r F&f-Gf+=c4Pz&A fkJfc?w ud eaSrc+ii 

Copies to: John Rahe 

Reviewing Engineer: John Rahe 



TmRATECH RMc 0 
TO: 

I I Temp. 3 3  O at3 ,  a-m 

PQectNo. 194886.001.00 Date 3 - b O s  

Project Rocky Flats RCRA Landfill Cover 

Owner: DOE 

Contrador: Kaiser Hill 

Contractor Superintendent: Bob Davis 

Subcontractor: Stoller 

Subcontractor Superintendent: Paul Kreitz 

Weather Conditions: 

- 

Page 1 of2 
i 



1 

‘DEF IClENClES AND NONCONFORMING MATERIALS OR WORK: 

FOUOW4.P INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

Copies to: John Rahe 

Observer: Josh Valentine 

Reviewing Engineer: John Rahe 

Page 2 of 2 



TmRATECH RMC 

TO: 

Page 1 of 2 

Pmject No. 194886.001 .oO Date 3-2-w 
Project Rocky Flats RCRA Landfill Cover 

Owner. DOE 

Contractor: Kaiser Hill 

Contractor Superintendent: Bob Davis 

Subcontractor. Stoller 

Subcontractor Superintendent: Paul Kreitr 

Weather Conditions: 
T e m p . w a t  %C@ a.m. 
Temp. 49 "at %OS p.m. 
Obsenration Period: b;qg6 - 4 # 4 ~ ~  

- 
- 

- 



. .  

‘DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK:. 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFl Cl EN CIES : 
L 

Copies to: John Rahe 

Observer: Josh Valentine 

Reviewing Engineer: John Rahe 

Page 2 of 2 



QUALITY ASSURANCE OBSERVATION REPORT NO. J& 

01 

Contractor. Kaiser Hill 

Contractor Superintendent Bob Davis 

Subcontrador: Stoller 

Subconfractof Superintendent Paul Kreitz . 

- 

U 

TO: 

Page 1 of 2 
i 



3-3-05 

‘DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK: 

FOLWW-U.P INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

el 

Copies to: John Rahe 

Observer: Josh Valentine . 

Reviewing Engineer: John Rahe 

t w b 5 6 ~ W l ~ ~ ~  Page 2 of 2 



. .  

ProjectNo. 19-4886.001.00 Date 3 4 4 5  
Project: Rocky Flats RCRA Landfill Cover 

Owner: DOE - 
ContractoK Kaiser Hill 

Contractor Superintendent Bob Davis 

Subcontractor. StoUer 

Subcontractor Superintendent Paul Wttz 

Temp36  so at cv 125 

- 

Weather Conditions: C&A, CALM - ht'ezv G 3'W- 
A&, pK&dP,7rma 

a.m. 

QUALITY ASSURANCE OBSERVATION REPORT NO. !./4 
e 

* 

TETRATECH RMC I-rtl 
TO: 

~ernp9- f~  0 at /675 pm. 
Observation Period: 0639 - /g/5 



. .  
* 3-9-05 

Copies to: John Rahe 

Obsetver: --& /vlw5&?0 

Reviewing Engineer: John Rahe 

.. . 

Page 2 of 2 



QUALITY ASSURANCE OBSERVATION REPORT NO. 150 e: 
n 

U 

TO: 

ProjedNo. 19-4886.001.00 Oak 3-5-Ds’ 
Pmject Rocky Flats RCRA Landfill Cover 

Owner. DOE - .  

Cuntractor Kaiser Hill 
Contractor Superintendent: Bob Davis 

Subcontractor: Stoller 

Subbador Superintendent: Paul Witz . 

Page 1 of 2 



. .  
.. . . .  5-5-05 

DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK: 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

Copies to: John Rahe 

Obsenier: Josh Valentine 

Reviewing Engineer: John Rahe 

Page 2 of 2 





' .  3-7-05 

. .  

'DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK . 
NU* 

FOLLOW-U.P INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

flo%3z- I 

~- ~~- ~~ 

Copies to: John Rahe 

Obsenrer: - m & t f / p L L  /yIAss/he/s 

Reviewing Engineer: John Rahe 



n 

1 

TO: 

- 
PmjedNo. 194886.001.~ Date 3-8-05 
p@ed. Rocky Flats RCRA Landfill Cover 

- 
Owner: DOE 

Contrador Superintendent: Bob Davis 

Subcontrador: Stoller 

Subcontractor superintendent Paul Kreitr 

Weather Conditions: 

Contractor: Kaiser Hill - 

i pese 1 of2 



0 

’DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK: - . 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 
L 1 

Copies to: John Rahe 

Observer: Josh Valentine 

Reviewing Engineer. John Rahe 



, 
QUALITY ASSURANCE OBSERVATION REPORT NO. 153 

0, 
n 

TO 

Project No. 19-4886.001 .OO Date 3-7- 05 
Project Rocky Flats RCRA Landfill Cover 

Owner. DOE 

Contractor: Kaiser Hill 

Contractor Superintendent: Bob Davis 

Subeontractor. Stoller 

Subcontractor Superintendent Paul Kreitz 

- 

Weather Conditions: 
Temp. db Oat f'w a.m. 

I -  , 



. .  

I 

* . .  
'DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK: . 

FOUQW-U.P INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

Copies to: John Rahe 

Observer. Josh Valentine 

Reviewing Engineer: John Rahe 

---- 



/ 
. .  

QUALITY ASSURANCE OBSERVATION REPORT NO. 1 4  
e: 
.n 

TO: 

Contractor: Kaiser Hill 

Contractor Superintendent: Bob Davis 

Subcontractor: Stoller 

Subcontractor Superintendent Paul Kreitz . 

i 



'DEFICIENCIES AND NON-CONFORMING MATER!ALS OR WORK: - 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

Copies to: John Rahe 

Reviewing Engineer: John Rahe 



QUALITY ASSURANCE OBSERVATION REPORT NO. - 155 

0‘ 
TETRATECH RMC @I 

rn. 

k j e d  No. 19-4886.001.00 Dates-//- -95 --, 
%eject Rocky Flats RCRA Landfill Cover 

h e r .  DOE - 
kntractor: Kaiser Hill 

Contractor Superintendent: Bob Davis 

Subcontractor: Stoller 

Subcontractor Superintendent: Paul bit! 

Page 1 of 2 
. .  i 

_ .  



3-11 -05 

3; 

FOLLOW-U.P INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

WMG L 

Copies to: John Rahe 

Observer: J U S W a h b e  - fl~~wU/r/t&& 

Reviewing Engineer: John Rahe 



. .  

TETRATECH RMC 

TO: 

QUALITY ASSURANCE OBSERVATION REPORT NO. j56 

a 
Pmjed No. 19-4886.001.00 Date 3 -ILh% 
Project Rocky Flats RCRA Landfill Cover 

Owner. DOE 

Contractor: KaiserHill 

Conkctor Superintendent: Bob Davis 

Subcontractor. Stoller 

Subcontractor Superintendent Paul Kreih 

Weathercondii: 
Temp. Fooat &6+7 a.m. 
Temp. 3 * at 3 : 4 r  - p.m. 
Observation Period: fl[De,+, - 3 3 ~ ~ -  

- 

- 

Pegelof2 
i 



‘DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK: - 

FOLLQW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 
L 

Copies to: John Rahe 

Observer. Josh Valentine 

Reviewing Engineer. John Rahe 

Page 2 of 2 

.. , 

L 

0: 



QUALITY ASSURANCE OBSERVATION REPORT NO. 157 

n 

Tn. 

3~ject No. 194886.001 .oO Date 3 -/Cf *U< 
3oject Rocky Flats RCRA Landfill Cover 

h e r :  DOE - 
Contractor. Kaiser Hill 

Contractor Superintendent: Bob Davis 

Subcontrador: Stoller 

Subcontractor Superintendent Paul Kreitz . 



3-14-05 
#I57 

- 

DEFICIENCIES AND NONCONFORMING MATERIALS OR WORK: - 

FOLLOW-U,P INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: NONE 
I 

L 

Copies to: John Rahe 

Observer: dosh+k&e ~ f f d r m w s ~ ~ ~  

Reviewing Engineer: John Rahe 



, 

0 

0 

U 

TO: 

d 

QUALITY ASSURANCE OBSERVATION REPORT NO. /5g 

-- 
1 Page 1012 



0 

‘DEFICIENCIES AND NON-CONF0RMING.MATERlALS OR WORK: . 
c 

Copies to: John Rahe 

Observer. Josh Valentine 

Reviewing Engineer: John Rahe 

Page 2 of 2 



QUALITY ASSURANCE OBSERVATION REPORT NO. 159 - - 
Pmject No. 19-4886.001.00 Date 3-/h -05 
Pmject Rocky Rats RCRA Landfill Cover 

a 
U 

TO:. 

Owner: DOE 
Contrador: Kaiser Hill - 

Contractor Superintendent: Bob Davis 

Subcontractw Stoller 

Subcontractor Superintendent Paul Kreitz 

WeatherCondii: 



‘DEFICIENCIES AND ,NON-CONFORMING MATERIALS OR WORK - 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 
I 

e L 

~ _ ~ _ _  

Copies to: John Rahe 

Observer: Josh Valentine 

Reviewing Engineer: John Rahe 



n 
I =& I T-RATECHRMC 
U 

T O  

- 
- .  Owner: DOE 

Contractor. Kaiser Hill 

Contractor superintendent: Bob Davis 

Subcontractor: Stoller 

S~bcontmctor Superintendent: Paul bib 

Weathercondii: 

i Pese1012 



. .  

'DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK: . 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 
I I 

Copies to: John Rahe 

Observer: Josh Valentine 

Reviewing Engineer: John Rahe 



QUALITY ASSURANCE OBSERVATION REPORT NO. ib/ 

a 
1 

3ojectNo. 19-4086.001.00 Date,?-18-ese 
Project Rocky Flats RCFU Landfill Cover 

Owner: DOE - 
Contradoc Kaiser Hill 

Contractor Superintendent: Bob Davis 

n 

IW TETRATECHRMC 
1 

Tn. 

Subcontractor. Stoller 

Subcontractor Superintendent: Paul b i t z  

P8ge 1 of2 



'DEF IClENClES AND NO,N-CONFORMING MATERIALS OR WORK: @NE 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: /I& &E 
& t 

\ 

Copies to: John Rahe 

Observer. . m & # L L  (M.=h?a 

Reviewing Engineer: John Rahe 



1 .  

I 

L 

Contractor Superintendent Bob Davis 

Subcontractor: Stoller 

Subcontradot Superintendent Paul Kreih 

QUALITY ASSURANCE OBSERVATION REPORT NO. /Cz. - 
0 

U 

TO: 

Project No. 19-4886.001.00 Date 3- 14 -65 
Project Rocky Flats RCFW Landfill Cover 

Owner. DOE 

Contractor, Kaiser Hill 
- 



‘DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK: . 
1 // ._ . , 

F0LWW-U.P INSPECTIONS OF PREVIOUSLY REPORTEO OEFICIENCIES: 
1 1 

e, 

Copies to: John Rahe 

Observer. Josh Valentine 

Reviewing Engineer: John Rahe 

Page 2 of 2 

0:. . 



. ZPC@d 

0 



~~ ~~ ~ 

Copies to: John Rahe 

Observer: /f4gsh%-L- m f t g  

Reviewing Engineer: John Rahe 



n 

IW T=RATECHRMC 

. QUALITY ASSURANCE OBSERVATION REPORT NO. /cy 

Project No. 194886.001.~ Date 3-22-05 
Project: Rocky Flats RCRA Landfill Cover 

U 

TO: 

I 

hmec DOE 
Contractor: KaiserHill - 

Contractor Superintendent: Bob Davis 

Subconbador: Stoller 

Subcontractor Superintendent Paul Kreitz 

WCSthWCOndii: 

page1012 



‘DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK: - 

1 

Observer: Josh Valentine 

Reviewing Engineer: John Rahe 

I 
I Page 2 01 2 I 

I 
w--wotb 



QUALITY ASSURANCE OBSERVATION REPORT NO. /b5 

TETRATECH RMC 

TO: 

Pege 1 of2 
1 



'DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK: . - 

FOLLOW4.P iNSPECTlONS OF PREVIOUSLY REPORTEO DEFICIENCIES: 
L 

1 

Copies to: John Rahe 

Observer: Josh Valentine 

Reviewing Engineer: John Rahe 

Page 2 of 2 



TETRATECH RMC @I Owner: DOE 

Contractor: Kaiser Hill 

Contrador Superintendent Bob Davis 

Subcontrador: Stolter 

Subcontractor Superintendent Paul Kreitz 

WeatherConditions: 
Tmp..?3 "at XVO a.m. 
Temp.33 Oat 4xt7 p.m. 
Observation Period: 

- 

- 
- 
- 

Y:O&* - 5:mplll 

TO: 

i 



b 

9-24-05 .' 

I 

'DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK - 
P- 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

Copies to: John Rahe 

Observer. Josh Valentine 

Reviewing Engineer: John Rahe 

Page 2 of 2 



I 

. .  

PmjectNo. 19-4886.001.00 Date 5-25-95 
Project Rocky Flats RCR4 Landfill Cover 

Owner. DOE 

Contractoc KaiserHill 

Contractor Superintendent: Ebb Davis 

Subconhcto~ Stoller 

- 

Subcontractor Superintendent Paul Kreitz - 

QUALITY ASSURANCE OBSERVATION REPORT NO. A? 
a 

IETRATECHRMC 

U 

TO: 

a 



'DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK: - 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

Copies to: John Rahe 

Observer. Josh Valentine 

Reviewing Engineer: John Rahe 



0 

QUALITY ASSURANCE OBSERVATION REPORT NO. 

n 

TO: Contrador Superintendent Bob Davis 

Subcontractoc Stoller -1 

J 



Copies to: John Rahe 

Reviewing Engineer: John Rahe 

---- Page 2 of 2 



QUALITY ASSURANCE OBSERVATION REPORT NO. k q  

TFTRATECH RMc 

TO: 

\ 

- 
Pmjed No. 19-4886.001.OO Date 3-Zq-05 

LPmject Rocky flats RCRA Landfill Cover 

Owner: DOE 
Contractor: Kaiser Hill - 

Contrador Superintendent: Bob Davis 

Subcontradoc Stoller 

Subcontractor Superintendent: Paul Kreitr 

Weather Conditions: 

mu--- / 



. .  3-24-05 
. 

'DEEICIENCIES AND NON-CONFORMING MATERIALS OR WORK: - 

Copies to: John Rahe 

Observer. Josh Valentine 

Reviewing Engineer. John Rahe 

w-m-Rgcrldoc Page 2 of 2 

.. . 

e. 

- 



OBSERVATION REPORT NO. /% 

I I TETRATECH RMC 

1 

TO: 

Owner: ~ 1 3 ~  
- -  

Contractor. kw &/I I 
Contractor Superintendent: &,,is 

Subcontractor: s76/k/ 
Subcontractor Superintendent: pa0/ 

Copies to: 

Reviewing Engineer: fl# 



DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK: 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

Copies to: John Rahe 

Observer: Josh Valentine 

Reviewing Engineer: John Rahe 

1.W6-COlChs~wah Repatdoc Page 2 of 2 



QUALITY ASSURANCE OBSERVATION REPORT NO. jg/ 

n I 'It I TETRATECH RMC 

TO: 

Project No. 19-4886.001 .OO Date 

Project Rocky Flats RCRA Landfill Cover 

Owner: DOE 

Contractor: Kaiser Hill 

Contractor Superintendent: Bob Davis 

Subcontractor: Stoller 

Subcontractor Superintendent: Paul Kreitz 

Weather Conditions: 
 at 6.'W a.m. & 0 at W p.m. 

Temp. 
Temp. 
Observation Period: g m r n  - 5..40p~ 

Page 1 of 2 IW186_001\0bsavamnRepondoc 



DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK: 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

Copies to: John Rahe 

Observer: Josh Valentine 

Reviewing Engineer: John Rahe 

Page 2 of 2 



QUALITY ASSURANCE OBSERVATION REPORT NO. / 7 ~  0 

Subcontractor: Stoller 

Subcontractor Superintendent: Paul Kreitz 

Temp.%,U O at 0705 a.m. 
Temp. O at p.m. 
Observation Period: O C z  

Weather Conditions: 9 crttM-,&-w 

'ct I TETRATECHRMC 
I 

TO: 

Project No. 19-4886.001.00 Date '?/ 1/03 1 

Contractor Superintendent: Bob Davis 



4-l-u5 

' 

D6HWqw/dTS& W;QS OJSWG  TUP ~ O S O E ,  

PdMiZ 
. DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK: 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 
L NUN€ 

Copies to: John Rahe 

Observer. / w + J + z S l l L t ; L c r n ~  

Reviewing Engineer: John Rahe 

Page 2 of 2 



-- 

QUALITY ASSURANCE OBSERVATION REPORT NO. - I73 
01 

\ J 

TO: 

Project No. 19-4886.001.00 Date L.rr/u’os 
Project: Rocky Flats RCRA Landfill Cover 

Owner. DOE 

Contractor: Kaiser Hill 

Contractor Superintendent: Bob Davis 

Subcontractor: Stoller 

Subcontractor Superintendent: Paul Kreik 
- mm ’Inps 

Weather Conditions: PmRY Y /- - 
*774;-g774=/ No- Temp.%tg O at 0700 a.m. 

Temp.67 1 Oat [cfi pm. 
Observation Period: U620 - /6lS 

P 



y -2-05 

DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK: 

flflwz 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

& 

Copies to: John. Rahe 

Observer: -mu. Mex%7 

Reviewing Engineer: John Rahe 

Page 2 of 2 



QUALITY ASSURANCE OBSERVATION REPORT NO. 177 
0 

=I TETRATECHRMC , 

1 

TO: 

- 
Project No. 194886.001.00 Date Y /3/ 05 
Project: Rocky Fiats RCRA Landfill Cover 

Owner: DOE 

Contractor: Kaiser Hill 

Contractor Superintendent: Bob Davis 

Subcontractor: Stoller 

Subcontractor Superintendent: Paul Kreitz 1 

Page 1 o l2  



4-3-05 

DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK: 

- flu&c 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

NUNE I 

Copies to: John Rahe 

Observer: se4ktfaleRtine r / \ A R S H U U M & W  

Reviewing Engineer: John Rahe 

Page2012 



QUALITY ASSURANCE OBSERVATION REPORT NO. 175 

[R TETRATECH RMC 

TO: 

- 

Project No. 19-4886.001.00 Date 4/4/05 
Project: Rocky Fiats RCRA Landfilt Cover 

Owner: DOE 

Contractor: Kaiser Hill 

Contractor Superintendent: Bob Davis 

Subcontractor: Stoller 

Subcontractor Superintendent: Paul Kreitz 

44h-65 , Temp.%q O at 0 7ZQ a.m. 
~ernp.G.3 0 at 1630 p.m. 
Observation Period: 0 6 u  - 1630 



DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK: 

MUWii! 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 
/y”oMe L 

Copies to: John Rahe 

Observer: 

Reviewing Engineer: John Rahe 

Page 2 of 2 



QUALITY ASSURANCE OBSERVATION REPORT NO. i 76 

l=l TETRATECHRMC 

TO: 

Project No. 194886.001.00 Date 4/5/05 
Project: Rocky Flats RCRA Landfill Cover 

Owner: DOE 

Contractor: Kaiser Hill 

Contractor Superintendent: Bob Davis 

Subcontractor: Stoller 

Subcontractor Superintendent: Paul Kreit! 

Temp5L),o O a t  /638 pm. 
Observation Period: 06'' - /& 



FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

M@tti! I 

Copies to: John Rahe 

Observer: 

Reviewing Engineer: John Rahe 

Page 2 of 2 



QUALITY ASSURANCE OBSERVATION REPORT NO. - / 77 
.I 

n I l& I TETRATECH RMC 

1 

TO: 

Project No. 19-4886.001.00 Date 4/c/05 
Project: Rocky Flats RCRA Landfill Cover 

Owner: DOE 

Contractor: Kaiser Hill 

Contractor Superintendent: Bob Davis 

Subcontractor: Stoller 

Subcontractor Superintendent: Paul Kreitz 

Weather Conditions:CLH/ -- 1 dsfff 
T e m p 3 h q  O at 0710 a.m. ;Z, 6SuF, A#=~F, 

TempgCL) O at 17%-- p.m 
Observation Period: 0620 - j7rS 



DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK: 
- NQN25 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

PdN& I 

Copies lo: John Rahe 

Observer: JesktfateftkRe . rnHLALLM&&O 

Reviewing Engineer: John Rahe . 

Page 2 of 2 



QUALITY ASSURANCE OBSERVATION REPORT NO. - 178 

TETRATECH RMC [-rtl 
1 

TO: 

Project No. 19-4886.001.00 Date Lf/7/0G 
Project: Rocky Flats RCRA Landfill Cover 

Owner: DOE 

Contractor: Kaiser Hill 

Contractor Superintendent: Bob Davis 

Subcontractor: Stoller 

Subcontractor Superintendent: Paul Kreitz 



4-7-05 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

Copies to: John Rahe 

Observer: . / t / l / tPe tm-L  llW&..tu 

Reviewing Engineer: John Rahe 

page 2 of 2 



QUALITY ASSURANCE OBSERVATION REPORT NO. 179 
a 

Owner: DOE 

Contractor: Kaiser Hill 
- 

I I TETRATECH RMC 

. TO: 

Project No. 19-4886.001 .OO Date H O  5" 
Project: Rocky Fiats RCRA Landfill Cover 

Contractor Superintendent: Bob Davis 

Subcontractor. Stoller 

Subcontractor Superintendent: Paul Kreitz 

Temp. 
Observation Period: g.maM - - 



DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK: 

e 

FOLWW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

Copies to: John Rahe 

Observer: Josh Valentine 

Reviewing Engineer: John Rahe 

~ Page2of2 



> 

QUALITY ASSURANCE OBSERVATION REPORT NO. - 180 a 
Project: Rocky Flats RCRA Landfill Cover TETRATECH RMC I-rtl 

TO: 
- 

Owner: DOE 

Contractor: Kaiser Hill 

Contractor Superintendent: Bob Davis 

Subcontractor: Stoller 

Subcontractor Superintendent: Paul Kreit! 

Weather Conditions: 
Temp. 48 "at ?$? a.m. 
Temp. 5 7  "at . p.m. 
Observation Period: z- 2J5 

a 



DEFlClENClES AND NON-CONFORMING MATERIALS OR WORK: 

C 

FOLLQW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

P, t 

Copies to: John Rahe 

Observer: Josh Valentine 

Reviewing Engineer: John Rahe 

Page 2 of 2 



n 

L 

Contractor Superintendent: Bob Davis 

Subcontractor: Stoller 

QUALITY ASSURANCE OBSERVATION REPORT NO. [8/ 

I I TETRATECH RMC 

U 

TO: 

Project No. 1M886.001 .OO Date 'f - /z -0s' - 
Project: Rocky Flats RCRA Landfill Cover 

Owner: DOE 

Contractor: Kaiser Hill 

Subcontractor Superintendent: Paul Kreitz 

1 Weather Conditions: 



c 

. .  

DEFICENCIES AND NON-CONFORMING MATERIALS OR WORK: A 

“ d ; i c k l  u,d lw &i&CP- 
/ 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

I ”  Y e 4  

~ ~~ 

Copies to: John Rahe 

Observer: Josh Valentine 

Reviewing Engineer: John Rahe 

Page 2 of 2 



QUALITY ASSURANCE OBSERVATION REPORT NO. /6Z 
0 

Project No. 19-4886.001.00 
Project: Rocky Flats RCRA Landfill Cover 

Owner, DOE 

Contractor: Kaiser Hill 

Date .5/P/. -m ~ 

n I I TETRATECH RMC 

TO: Contractor Superintendent: Bob Davis 

Subcontractor, Stoller 

Subcontractor Superintendent: Paul Kreitz 

Weather Conditions: 
Temp. 40 "at %70 a.m. 
Temp. /d "at  /2:00 p.m. 
Observation Period: k:3 5- -&4:4G 



DEFKIENCIES AND NON-COWORMING MATERIALS OR WORK: 

FOUOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

P I 

Copies lo: John Rahe 

Observer: Josh Valentine 

Reviewing Engineer: John Rahe 

Page 2 of 2 



QUALITY ASSURANCE OBSERVATION REPORT NO. 183 . a 
Ilt I TETRATECHRMC 

TO: 

Project No. 194886.001.00 Date 4-/'/-05- 
Project: Rocky Flats RCRA Landfill Cover 

Owner: DOE 

Contractor: Kaiser Hill 

Contractor Superintendent: Bob Davis 

Subcontractor: Stoller 

Subcontractor Superintendent: Paul Kreit! 

I 

a 

Page 1 of 2 



, 

DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK: 

/o'/ / d * m  M&io-/ d d  f?.d dL -A 
/ 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

Copies to: John Rahe 

Observer: Josh Valentine 

Reviewing Engineer: John Rahe 

Page 201 2 



. 

QUALITY ASSURANCE OBSERVATION REPORT NO. Jad 

I=l TETRATEcHRMC 
U 

TO: 

~~ 

Project No. 19486.001.00 ' Date I-WOS 
Project: Rocky Flats RCRA Landfill Cover 

Owner: DOE 

Contractor: Kaiser Hill 

Contractor Superintendent: Bob Davis 

Subcontractor. Stoller 

Subcontractor Superintendent: Paul Kreitz 

Weather Conditions: 
Temp.38  "at $2 ;:I: 
Temp. 567 "at 
Observation Period: ~b;45~ - 5'mp- 

Page 1 of 2 



1 

DEFICIENCIES AND NONCQNFOeMING MATERIALS OR WORK: 

& ?'s 5&//1/P/J Wd/& 

Observer: Josh Valentine 

Reviewing Engineer: John Rahe 

Page 201 2 



QUALITY ASSURANCE OBSERVATION REPORT NO. J 65- 
0 

Project No. 19-4886.001.00 Date &&- 
Project: Rocky Flats RCRA Landfill Cover 

-. n 

I = I TETRATECHRMC 

TO: 

Owner. DOE I 
Contractor: Kaiser Hill 

Contractor Superintendent: Bob Davis 

Subcontractor: Stoller 1 
Subcontractor Superintendent: Paul Kreitz 

Weather Conditions: 
~emp.- at 
Temp. & at 
Observation Period: h . 1 9 ~ ~  - 3- vL. 

0 



DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK: 

d m  SA A edsF&e, 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

e s  ~5 ut?// 

~ ~~ 

Copies to: John Rahe 

Observer: Josh Valentine 

Reviewing Engineer: John Rahe 

Page 2 of 2 



l 
QUALITY ASSURANCE OBSERVATION REPORT NO. I @ a 

 TETRAT TECH RMC 

TO: 

Project No. 1W886.OO1.00 Date 4-/? -5 
Project: Rocky Flats RCRA Landfill Cover 

Owner: DOE I 
Contractor: Kaiser Hill 

Contractor Superintendent: Bob Davis 

Subcontractor: Stoller 

Subcontractor Superintendent: Paul Kreitz 

Weather Conditions: 
Temp. sq "at R3Q a.m. 
Temp. bb Oat [/:# 
Observation Period: ;IW- 

4 .m. 

1/:#g- 



DEFICIENCIES AND NON-CONFORMII\!G MATERIALS OR WORK: 

50 I/ lreLotok / 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 
I 

Copies to: John Rahe 

Observer: Josh Valentine 

Reviewing Engineer: John Rahe 

Page 2 of 2 



QUALITY ASSURANCE OBSERVATION REPORT NO. I S  7 
0 

Project No. 19-4886.001.00 Date 4-/8-05- - 
Project: Rocky Flats RCRA Landfill Cover 

Owner: DOE 

Contractor: Kaiser Hill 

TETRATECH RMC m 
1 

TO: Contractor Superintendent: Bob Davis 

Subcon tractor: Stoller 

Subcontractor Superintendent: Paul Kreitz 

Weather Conditions: C-5 - ~ R ~ ~ r y /  

Temp. f i .0 Oat 0700 a.m mP4-m.wwJ 

Temp.7S// at /6 '1'0 p.m. 
Observation Period: D - /6LfO 



DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK: 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

/trdr/E 

Copies to: John Rahe 

Observer: -ne - /yktRsk/ -/vvfr;wt.io 

Reviewing Engineer: John Rahe 

Page 2 of 2 



QUALITY ASSURANCE OBSERVATION REPORT NO. i g g  

n I I TETRATECH RMC 

1 

TO: 

Project No. 19-4886.001.00 Date 4-B-T 
Project Rocky flats RCRA Landfill Cover 

Owner: DOE 1 
Contractor: Kaiser Hill 

Contractor Superintendent: Bob Davis 

Subcontractor: Stoller 

Subcontractor Superintendent: Paul Kreitz 

page i of 2 



. 

DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK: 

fe. 
/ 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

Copies to: John Rahe 

Observer: Josh Valentine 

Reviewing Engineer: John Rahe 

Page 201 2 



QUALITY ASSURANCE OBSERVATION REPORT NO. /@' 
0 
n 

I =I T=RATECHRMC 

I Contractor: Kaiser Hill 

TO: Contractor Superintendent: Bob Davis 

Subcon tractor: Stoll er 

Subcontractor Superintendent: Paul Kreitz 

Weather Conditions: 
Temp.40 oat ?*-a.m. 
Temp.db Oat d:od p.m. 
Observation Period: 6 - 4 ~ ~  - 

I I 



i 

DEFICIENCIES AND NON-CONFORMING MATER!ALS OR WORK: 

- 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

/ i s )  5Gz47 

Copies to: John Rahe 

0 bserver: Josh Valentine 

Reviewing Engineer: John Rahe 

Page 20f 2 



QUALITY ASSURANCE OBSERVATION REPORT NO. /@ 
0 

TETRATECH RMC rn 
TO: 

Project No. 19-4886.001 -00 Date 

Contractor. Kaiser Hill 

Contractor Superintendent: Bob Davis 

Subcontractor: Stoller 

Subcontractor Superintendent: Paul Kreitz 

Weather Conditions: 
T e m p - w a t  z*# a.m. 
Temp. 55 "at 3,'W p.m. 
Observation Period: m7*- - S'G5r- 



3 

DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK: 

FOLLOWP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

P, 

Copies to: John Rahe 

Observer: Josh Valentine 

Reviewing Engineer: John Rahe a 
Page2012 



QUALITY ASSURANCE OBSERVATION REPORT NO. H /  

TETRATECH RMC m 
U 

TO: 

Project No. 19-4886.001 .OO 
Project: Rocky Flats RCRA Landfill Coier 

Date d/Z%S 

Owner: DOE 

Contractor: Kaiser Hill 

Contractor Superintendent: Bob Davis 

Subcontractor: Stoller 

Subcontractor Superintendent: Paul Kreitz 

F \4886_001\0bsavabon Reporl doc Page 1 of 2 



DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK: 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

Copies to: John Rahe 

Observer: Josh Valentine 

Reiewing Engineer: John Rahe 



QUALITY ASSURANCE OBSERVATION REPORT NO. I@ a 
n 

TETRATECH RMC .l=l 
TO: 

. 

Project No. 1%4886.001 .OO 
Project: Rocky Flats RCRA Landfill Cover 

Date 4-23-05 

Owner: DOE 

Contractor: Kaiser Hill 

Contractor Superintendent: Bob Davis 

Subcontractor: Stoller 1 
I Subcontractor Superintendent: Paul Kreitz 

Weather Conditions: 
Temp. q!  "at %O a.m. 
Temp. 96 "at TOO p.m. 
Observation Period: 7 ~ -  yrooprr, 

* en. - 

a 
Page 1 of 2 



DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK: 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

Copies to: John Rahe 

Page 2 of 2 



QUALITY ASSURANCE OBSERVATION REPORT NO. 193 
.I 

TO: 

l=l TETRATECHRMC 

Contractor Superintendent: Bob Davis 

Subcontractor: Stoller 

1 

Project No. 194886.001 .OO 
Project: Rocky Flats RCRA Landfill Cover 

Date f / Z { h  5 

Owner: DOE 

Contractor: Kaiser Hill 

Subcontractor Superintendent: Paul Kreitz 

Weather Conditions: 
"at  a.m. E O at I:fo . p.m. 

Temp. 
Temp. 
Observation Period: rveCc - 2 , , ~ ~ ,  

Page 1 of 2 



. 
DEFICJENCIES AND NON-CONFORMING MATERIALS OR WORK: 

d/AW 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

Copies to: John Rahe 

Observer: Josh Valentine 

Reviewing Engineer: John Rahe 

F:\4&l86_M)l\Obrerv&n Repondoc Page 2 of 2 



QUALITY ASSURANCE OBSERVATION REPORT NO. 194 0 

TETRATECH RMC 

TO: 

Project No. 194886.001 .OO 
Project: Rocky Flats RCRA Landfill Cover 

Date q/z$/O 5 

Owner: DOE 

Contractor: Kaiser Hill 

Contractor Superintendent: Bob Davis 

Subcontractor: Stoller 

Subcontractor Superintendent: Paul Kreitz 

Weather Conditions:CmPy/ mez-/ 1 I 

F \4886-001\0bre~abon AepoRdDc Page 1 of 2 



4/24" 

DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK: 

NUN€ 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 
WUNG 

Copies to: John Rahe 

Observer: - m L L  Pw554i 

Reviewing Engineer: John Rahe 

F !4B86-001\0bmaLmn Repmdoc Page 2 of 2 



QUALITY ASSURANCE OBSERVATION REPORT NO. /9s- 01 
n 

TETRATECH RMC 

U 

TO: 

Project No. 19-4886.001 -00 Date 

Contractor: Kaiser Hill 

Contractor Superintendent: Bob Davis 

Subcontractor: Stoller 

Subcontractor Superintendent: Paul Kreitz 

Page 1 of 2 F blB86_00110bsenJbon Report doc 



- 

DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK: 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

Copies to: John Rahe 

Observer: Josh Valentine 

Reviewing Engineer: John Rahe 

Page 2 of 2 



QUALITY ASSURANCE OBSERVATION REPORT NO. I %G a 
I I TETRATECH RMC 

Project No. 19-4886.001.00 Date .I/-Z?775 
Project: Rocky Flats RCRA Landfill Cover 

Owner: DOE 

Contractor: Kaiser Hill 

TO: 

Subcontractor Superintendent: Paul Kreitz 

Weather Conditions: 
Temp. 3 O at 3'00 a.m. 
Temp. 4,Z "at $:oO p.m. 
Observation Period: zy3o0, soof 

Page 1 of 2 F \4886-Wl\Observabon Repatdoc 
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DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK: 

e 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

e. 

Copies to: John Rahe 

Observer: Josh Valentine 

Reviewing Engineer: John Rahe 

Page 2 of 2 



QUALITY ASSURANCE OBSERVATION REPORT NO. 1472 

[=I TETRATECH RMC 

TO: 

Contractor: Kaiser Hill 

Contractor Superintendent: Bob Davis 

Subcontractor: Stoller 

Subcontractor Superintendent: Paul Kreitz 

Weather Conditions: 
Temp. 72 "at b.m a.m. 
Temp. 3q  Oat Z - ' m  p.m. 
Observation Period: : 2;45-- 

F !486.001\0bservaban Reporl doc .,- . Page 1 of 2 



DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK: 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

e 

Copies to: John Rahe 

Observer: Josh Valentine 

Reviewing Engineer: John Rahe 0. 



n 

U 



5-2-05 

DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK: 

NUNE 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

Copies to: John Rahe 

Reviewing Engineer: John Rahe 

Page 2 of 2 



QUALITY ASSURANCE OBSERVATION REPORT NO. /9? 
0 1  

TO: 

n 

Contractor: Kaiser Hill 

Contractor Superintendent: Bob Davis 

Subcontractor: Stoller 

Subcontractor Superintendent: Paul Kreitz 

Weather Conditions: 

I I TETRATECH RMC 

1 

Project No. 19-4886.001 .oO Date 5-3-0g 
Project: Rocky Flats RCRA Landfill Cover 

Owner: DOE 

I I Temp. 3b Oat ?’ a.m. 
Temp. PD Oat &3” p.m. 

Observation Period: &45- - 5:/Gp 

F 14886_Wl\Observaon Repondoc Page 1 of 2 



DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK: 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

Copies to: John Rahe 

Observer: Josh Valentine 

Reviewing Engineer: John Rahe 



QUALITY ASSURANCE OBSERVATION REPORT NO. 200 0; 
I"R] TETRATECH RMC 

TO: 

Project No. 19-4886.001.00 Date 5*d-C?5 
Project: Rocky Flats RCRA Landfill Cover 

Owner: DOE 

Contractor: Kaiser Hill 

Contractor Superintendent: Bob Davis 1 
Subcontractor: Stoller I 
Subcontractor Superintendent: Paul Kreitz 

Weather Conditions: 
Temp. &Oat .?;Jo a.m. 
Temp.&at 2:?@ p.m. 
Observation Period: 7 2 0 ~ ~  - 3 :ap1 4 

0 

c 

0' 
/ 

/ Page 1 of 2 F \4886~001\0baeluatmn Reporl doc - i 



DEF,ICIENCIES AND NON-CONFORMING MATERIALS OR WORK: 

FOLL,OW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

Copies to: John Rahe 

Observer: Josh Valentine 

Engineer: John Rahe 

F W886_001\0bservaWn R e p ~ d o c  Page 2 of 2 



QUALITY ASSURANCE OBSERVATION REPORT NO. 
.I 

TO: 

[a] 
Contractor Superintendent: Bob Davis 

Subcontractor: Stoller 

Project No. 194886.001.00 Date 95-5 
Project: Rocky Flats RCRA Landfill Cover 

TETRATECH RMC 

Owner: DOE 1 
Contractor: Kaiser Hill 

Subcontractor Superintendent: Paul Kreitz 1 
Weather Conditions: 
Temp. 4 9 O a t  a.m 

‘ /  



DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK: 

. 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

&c 

Copies to: John Rahe 

Observer: Josh Valentine 

Reviewing Engineer: John Rahe 

Page 2 of 2 
~ 



QUALITY ASSURANCE OBSERVATION REPORT NO. B z  
I I .I 

Subcontractor Superintendent: Paul Freitz 

Weather Conditions: 
Temp. ' /q  Oat ?.'- a.m. 

1 

n I= I TETRATECH RMC 

U 

TO: 

Project No. 19-4886.001.00 
Project: Rocky Flati RCRA Landfill Cover 

Date 5-b - *- 
Owner: DOE 

Contractor: Kaiser Hill 

Contractor Superintendent: Bob Davis 

Subcontractor: Stoller 

Temp. O at p.m. 
Observation Period: g e p -  - //;3, tyI+, 

Page 1 of 2 

I 



DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK: 

A/- e 

- 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

Copies to: John Rahe 

Observer: Josh Valentine 

Reviewing Engineer: John Rahe 

Page 2 of 2 F.M@E6-OOl\Obs~abm R e p l  da 



QUALITY ASSURANCE OBSERVATION REPORT NO. a3 

TETRATECH RMC [-rtl 
TO: 

Project No. 19-4886.001 .OO Date 5-? -0s 
Project: Rocky Flats RCRA Landfill Cover 

Owner: DOE 

Contractor: Kaiser Hill 
~~ 

Contractor Superintendent: Bob Davis 

Subcontractor: Stoller 

Subcontractor Superintendent: Paul Kreitz 

Weather Conditions: y/  c* (J I ( -WY 
Temp. 445 at 0 705 a.m. 
TempmA? O at/&% p.m. 
Observation Period: U 6 -  

f \4886_M)I\Obsenabon RepoRdoc Page 1 of 2 



DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK: 

/.v'ar/E 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

NONG 

Copies to: John Rahe 

Observer: - A M f l & G  f v m  

Reviewing Engineer: John Rahe 

F:WB86_001\0bserva~ion RepoRda Page 2 of 2 



QUALITY ASSURANCE OBSERVATION REPORT NO. 

n I Rl& I TETRATECH RMC 

U 

TO: 

Project No. 19-4886.001 .OO Date s/s;/os 
Project: Rocky Flats RCRA Landfill Cover 

Owner: DOE 

Contractor: Kaiser Hill 

Contractor Superintendent: Bob Davis 

Subcontractor: Stoller 

Subcontractor Superintendent: Paul Kreitz 

Weather Conditions:GcouW M w o y 1  Gl3"?=- 
Temp.= O at 0650 &TI. 
Temp9,L"  at ///o p.m. 
Observation P e r i o d : 0 6 3 0  - ///o 

a 



~ 

Copies to: John Rahe 

Reviewing Engineer: John Rahe 

F \4886-M)I\Observabm Repondoc Page 2 of 2 



QUALITY ASSURANCE OBSERVATION REPORT NO. 205 

TETRATECH RMC rn 
TO: 

Contractor: Kaiser Hill I 
Contractor Superintendent: Bob Davis 

Subcontractor: Stoller, 

Subcontractor Superintendent: Paul Kreitz 

Temp.’%@ O a tF I7QS p.m. 
Observation Period: 0630- / 7 YO 



DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK: 

Copies to: John Rahe 

Observer: 

Reviewing Engineer: John Rahe 

F W886-001XKF FderOLF ObsewaDon Rep&& Page 2 of 2 



QUALIN ASSURANCE 06sERVATlON REPORT NO. Lp-06 

Subcontractor Superintendent: Paul Kreitz 

Weather Conditions:[* c- --y =%-:* 
Temp.5g7” at 0255 a.m. 40 / I C E d & 7 &  

TETRATECH RMC [al 
TO: 

Project No. 19-4886.001.00 Date 5/..g/m 
Project: Rocky Flats RCRA Landfill Cover 

/ 

Owner: DOE 

Contractor: Kaiser Hill 

Contractor superintendent: Bob Davis 

Subcontractor: S toller 

Temp. b4-7 O at 16 15 
Observation Period: w- Ffgpm 

p.m. 



DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK: 

Nnv+i.i+i.i 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

NONE 

Copies to: John Rahe 

Observer: fl&%&&LL M & @ ? ? 4 / k ? A ~ i & W ~ f i q E 4  

Reviewing Engineer: John Rahe 

F:\4886-001\OLF Fdes\OLF Observawn Repat doc Page 2 of 2 



QUALITY ASSURANCE OBSERVATION REPORT NO. 207 
. .  

TETRATECH RMC w 
TO: 

Owner: DOE 

Contractor: Kaiser Hill 

Contractor Superintendent: Bob Davis 

Subcontractor: Stoller 

Subcontractor superintendent: Paul Kreitz 

Observation Period: 

EQUIPMENT: 

c 

I 



QUALITY ASSURANCE OBSERVATION REPORT NO. 9 8  os 

Temp. #A Oat  a.m. 
Temp. M/A Oat p.m. 

I I TETRATECH RMC 

1 

TO: 

Project No. 19-4886.001 .OO 
Project: Rocky Flats RCRA' Landfill Cover 

Date $2 /OS 

/ 

Owner: DOE ' 

Contractor: Kaiser Hill 

Contractor Superintendent: Bob Davis 

Subcontractor: Stoller 

Subcontractor superintendent: Paul Kreitz 1 

Page 1 of 2 



DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK: 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

1 
Copies to: John Rahe 

Observer: Tdri;/L ~/LJ&wyv 
Reviewing Engineer: John Rahe 

F.WM6_00110LF FLsOLF Observation Repatdm Page 2 of 2 



QUALITY ASSURANCE OBSERVATION REPORT NO. w q  
.I 

1-1 TETRATECH RMC 

TO: 

Project No. 194886.001 .OO 
Project: Rocky Flats RCRA’ Landfill Cov& 

Date 05//3 /OS 
* 

/ 

Owner: DOE ’ 

Contractor: Kaiser Hill 

Contractor Superintendent: Bob Davis 

Subcontractor: Stoller 

Subcontractor Superintendent: Paul Kreitz 
rz 

Temp. ,4&’-O at &+i@* a.m. t Y Weather Conditions: 

Temp. 418 O at p.m. 

f Observation Period: 

EQUIPMENT: 

Page 1 of 2 



DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK: 

. FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

Copies to: John Rahe 

Observer: -7. w(&- 
1 

Reviewing Engineer: John Rahe 

Page 2 of 2 



QUALITY ASSURANCE OBSERVATION REPORT NO. 210 

n I lit I TETRATECH RMC 

TO: 

I Project No. 19-4886.001.00 Date af' O f - 0 5  
Project: Rocky Flats RCRA (PLF) Landfill Cover 

Owner: DOE 

I Contractor: Kaiser Hill 

Contractor Superintendent: Bob Davis 

L V ; k L ? C b V L  
I Subcontractor: 

Pe4; c!Lwa!L Subcontractor Superintendent: . q 
Weather Conditions: 
Temp. "at  8'5% a.m 
Temp. d.. "at 
Observation Period: 6 :3g ~ 3:30- 



\ 

\ 

\ 0 
\ 

DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK: 

4n.b 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

Copies to: John Rahe 

Observer: Patrick Niedermever 

Reviewing Engineer: John Rahe 0 

Page 2 of 2 



QUALITY ASSURANCE OBSERVATION REPORT NO. 21 I OI 
n I I TETRATECH RMC 

U 

TO: 

Project No. 19-4886.001.00 Date O f  - 0 2 -  05 

Project: Rocky Flats RCRA (PLF) Landfitl Cover 

Owner: DOE 

Contractor: Kaiser Hill 

Contractor Superintendent: Bob Davis 

Subcontractor: s,pd co M. 

aw4.L Subcontractor Superintendent: 

Weather Conditions: 
L 

Temp. dd "at  a.m. 
Temp. ,MA "at  p.m. 

F.MW-GUl\Obsewatkm Repoftda Page 1 of 2 



DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK: 

dowI 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

Copies to: John Rahe 

Observer: Patrick Niedermeyer 

Reviewing Engineer: John Rahe 

Page 2 of 2 



QUALITY ASSURANCE OBSERVATION REPORT NO. P U L  

TETRATECH RMC 
Project: Rocky Flats RCRA (PLF) Landfill Cbver 

TO: 

Owner: DOE I 
Contractor: Kaiser Hill 

Contractor Superintendent: Bob Davis 

Subcontractor: 

Subcontractor Superintendent: 

Weather Conditions: 
Temp. dd Oat a.m. 

€flVfDeoY 

Temp. d/dl . "at p.m. 
Observation Period: ~ : 3 ~  - 



.. . . . _ .  . . . I  
1 

\ 

\ 

\ 
\ 

\ ., 
DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK: 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

Copies to: John Rahe 

Observer: Patrick Niedermever 

Reviewing Engineer: John Rahe 

Page 2 of 2 



QUALITY ASSURANCE OBSERVATION REPORT NO. 2 13 

TO: 

n 

Contractor Superintendent: Bob Davis 

I I TETRATECH RMC 

1 

I Project No. 19-4886.001 .OO Date f / f / O 5  
Project: Rocky Flats RCRA (PLF) Landfill Cbver 

Owner: DOE 

Contractor: Kaiser Hill 

I Subcontractor. nYbh 
~~ ~ 

G - k e  chw=lk I Subcontractor Superintendex 

Temp. 

Page 1 of 2 FWB86_001\0bsenaUon Repon doc 
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DEFICIENCIES AND NON-CONFORMING-MATERIALS OR WORK: 

Imw) 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

Copies to: John Rahe 

Observer: Patrick Niedermeyer. 

Reviewing Engineer: John Rahe 

Page 2 of 2 
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QUALITY ASSURANCE OBSERVATION REPORT NO. 

rvlrbu\ 

n I I TETRATECH RMC 

U 

Project No. 19~886.001.00 Date 8- g- Q!5 
Project: Rocky Flats RCRA (PLF) Landfill Cover 

Owner: DOE 

Contractor Superintendent: Bob Davis 

Chlvch Subcontractor Superintendent: 

Weather Conditions: )%-% 'T*, &y, 
T e m p . x a t  7:/0 a.m. 

do- 

@ 



5 

1 

DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK: 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

Copies to: John Rahe 

Observer: Patrick Niedermever 

Reviewing Engineer: John Rahe 

Page 2 of 2 



QUALITY ASSURANCE OBSERVATION REPORT NO. &% 
/Icbc\ s/i905 

n I lit I TETRATECH RMC 

1 

TO: 

Project No. 194886.001.00 Date 8- 9- 05 
Project: Rocky Flats RCRA (PLF) Landfill Cover 

Owner: DOE 

Contractor: Kaiser Hill 

Contractor Superintendent: Bob Davis 

Subcontractor: 
~~ k0 ~ 

Subcontractor Superintendent: 

Temp. 81 Oat %? a 
Temp. A& Oat p.m. 
Observation Period: b:3o4*- po4% 

~ 

Page 1 of 2 



DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK: 

b 

O W  

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 
n 

Copies to: John Rahe 

0 bserver: Patrick Niedermever 

Reviewing Engineer: John Rahe 

Page 2 of 2 



APPENDIX G-2: WEEKLY QA REPORTS 



WEEKLY FIELD MONITORING SUMMARY NUMBER 1 
August 23 THROUGH September 1,2004 

CONSTRUCTlON QUALITY ASSURANCE 
ROCKY FLATS ENVLRONMENTAL TECHNOLOGY SITE 

GOLDEN, COLORADO 

Introduction 

Tetra Tech has prepared this weekly summary of Construction Quality Assurance (CQA) 
monitoring and testing performed for construction of the present landfill cap from August 
26 through September 1,2004. This weekly report summarizes the construction 
activities, CQA 'and Construction Quality Control (CQC) testing, and surveying activities 
for Present Landfill (PLF) liner construction, geosynthetic deliveries and all related 
construction activities for the construction of the PLF Accelerated Action. 

Tetra Tech is the on-site CQA Engineer (CQAE) providing CQA services as a 
subcontractor to the Rocky Flats Contractor Kaiser-Hill Company, LLC (K-H). The 
Program Management Contractor (PMC) team is providing the CQC services for the 
PLF. The PMC team consists of S.M. Stoller Corporation as the prime with Nelsons- 
Skanka, Colorado Lining International, Golder Associates, Inc. and Paragon Surveying. 
Golder Associates is performing the CQC services. Advanced Terra Testing Inc. of 
Lakewood, Colorado is performing CQA laboratory testing services for soils and 
geos yn thet ics. 

Construction Syrt opsis 

The construction subcontractor is S.M. Stoller Corporation (Stoller). Paragon Surveying 
(Paragon) of Denver, Colorado is the subcontractor's surveyor. 

Equipment 

Stoller had the following equipment on site: 

(2) Cat 14G graders 

(2) Cat 633D scrapers 

(2) water trucks 

( I )  Cat 825G pad-foot compactor 

( I )  Cat 950B front-end loader 

( I )  Cat CS-583C vibrating smooth drum compactor 

Stoller spent much of the week continuing to grade the haul road, using gravel to stabilize 
soft areas and road base as a final surface. Grading was also done around the 
construction trailers. Stoiler also started to build the equipment wash pad and set the 
scale to weigh incoming trucks. 0 

1 



1 

.. . 

”) Concrete barriers were placed on and around the cap, such as monitor wells and other 
critical areas, to protect them during construction. Clear and grub was started west of the 
5280 contour. During clear and grub on the weit-end of the site on September 1,2004, 
the original landfill cover was cut and waste was exposed. The site was immediately shut 
down for analysis of the waste materials. 

Field Action Items 

During this reporting period, no field action items were issued. 

Noncon formances 

QC (Golder) performed a preliminary sieve analysis on the rock-layer material. 
Preliminary results do not meet the revised specification. 

Record Surveys 

Paragon set overlot grading stakes on a 50-foot grid over the entire landfill area. The 
grade elevations are in question, and are currently being reviewed. 

Hold Point Release 

During this reporting period, no hold point releases were issued. 

CQAE Geosynihetics Sampling, Testing, and Materials Received 

Geosynthetic Clay Liner 

The GCL material (Bentomat ST) submittals were reviewed by the Contractor’s 
Technical Representative (CTR) for K-H and the CQAE and the approval to purchase the 
material was given to the PMC with specific qualifications. During this period, zero rolls 
were delivered to site and zero conformance samples were collected and shipped for 
testing. 

Geomem brane 

The geomembrane material (60-mil LLDPE) submittals were reviewed by the CTR and 
CQAE, and approval to purchase the material was given to the PMC with specific 
qualifications. During this period, zero rolls were delivered to site and zero conformance 
samples were collected and shipped for testing. 

Geosynthetic Composite Drainage Net 

The GDN material (TexDrain 200 DS 8) submittals were reviewed by the CTR and the 
CQAE, and approval to purchase t h e  material was given to the,PMC with specific 

2 



qualifications. During this period, zero rolls were delivered to site and zero conformance 
samples were collected and shipped for testing 

CQAE and CQCSoil Sampling and Testing 

The Site Quality Assurance Manager (SQAM) working with the CQAE monitored the 
construction contractor’s activities during the week. No CQA soil samples were obtained 
and no CQC tests were performed during the week. The SQAM reviewed the PMC’s 
earthwork work plan. 

The PMC submitted grain size analyses of the soil cushion (and foundation) material, 
which were reviewed by the CTR and CQAE and found to be in conformance with the 
specifications. CQC performed an on-site sieve analysis of the rock-layer material. 
Preliminary calculations indicate that it does not meet revised specifications. A new 
sample is scheduled to be retested Thursday, September 2,2004. 

.- ... Meetings 

A CQA meeting was held on Wednesday August 25 at the EPA’s offices with the CTR, 
CQAE, project designers (Earth Tech) and CDPHE with the purpose of presenting the 
EPA’s and CDPHE’s requirements for CQA documentation. 

The first site construction meeting was held on Thursday August 26 with the CTR and 
representatives from EPA, CDPHE, CQAE and the PMC. 

CAQ and CQC Personnel On-site 

CQAE personnel (SQAM) were onsite Monday through Friday during the period of this - 
onsite during the period. 

/ Tetra Tech 

J a(y4-I- Rahe, P.E., CQAE 
Tetra Tech 

Dish but ion : CQAE (John Rahe) 
CTR (Bob Davis) 
EPA 
CDPHE 
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WEEKLY FIELD MONITORING SUMMARY NUMBER 2 
September 2 THROUGH September 8,2004 

CONSTRUCTION QUALITY ASSURANCE 
ROCKY FLATS ENVIRONMENTAL TECHNOLOGY SITE 

GOLDEN, COLORADO 

Introduction 

Tetra Tech has prepared this weekly summary of Construction Quality Assurance (CQA) 
monitoring and testing performed for construction of the present landfill cap from 
September 2 through September 8,2004. This weekly report summarizes the 
construction activities, CQA and Construction Quality Control (CQC) testing, and 
surveying activities for Present Landfill (PLF) liner construction, geosynthetic deliveries 
and all related construction activities for the construction of thePLF Accelerated Action. 

Tetra Tech is the on-site CQA Engineer (CQAE) providing CQA services as a 
subcontractor to the Rocky Flats Contractor Kaiser-Hill Company, LLC (K-H). The 
Program Management Contractor (PMC) team is providing the CQC services for the 
PLF. The PMC team consists of S.M. Stoller Corporation as the prime with Nelsons- 
Skanska, Colorado Lining International and Golder Associates, Inc. Golder Associates is 
performing the CQC services. Advanced Terra Testing Inc. of Lakewood, Colorado is 
performing CQA laboratory testing services for soils and geosynthetics. 

Construction Synopsis - 

The construction subcontractor is S.M. Stoller Corporation (Stoller). Paragon Surveying 
(Paragon) of Denver, Colorado is the subcontractor's surveyor. 

Equipment 

Stoller had the following equipment on site: 

(2) Cat 14G graders 

(2) Cat 633D scrapers 

(2) water trucks 

(1) Cat 8256 pad-foot compactor 

(1) Cat 950B front-end loader 

( 1 )  Cat CS-583C vibrating smooth drum compactor 

Stoller had an incident involving a water truck and a grader at the end. of the day on 
September 2, and the project site was shut down for the remainder of the day. Stoller did 
not work from September 3'd through the 61h due to the Labor Day holiday. No work was 
done on the landfill on September 71h due to the incident while it was investigated and 
training was held. a 



I 

Stoller spent the remainder of the week ciearing and grubbing the west side of the landfill 0 
cap. The vegetation was being windrowed with the graders then picked up with the 
scrapers and stockpiled. There were numerous areas of trash exposed by the grading 
process; these areas were surveyed and evaluated. 

The drill rig and drilling crew were onsite on September 8,2004 to drill test bores on the 
landfill cap, although no drilling was done. Drilling is scheduled to begin on Thursday, 
September 9. 

. .  
Field Action Items 

During this reporting period, no field action items were issued. 

Noncon formances 

0 QC (Golder) performed a second sieve analysis on the rock-layer material. The 
results do not meet specification. 

Record Surveys 

During this reporting period, no record surveys were performed. 

Hold Point Release 

During this reporting period, no hold point releases were issued. 

CQAE Geosynthetics Sampling, Testing, and Materials Received 

Geosynthetic Clay Liner 

An order was placed for Geosynthetic clay liner materials. During this period, zero rolls 
were delivered to site and zero conformance samples were collected and shipped for 
testing. 

. 

Geomembran e 

An order was placed for Geomernbrane. During this period, zero rolls were delivered to 
site and zero conformance samples were collected and shipped for testing. 

Geosynthetic Composite Drainage Net 

An order was placed for Geosynthetic composite drainage net. During this period, zero 
rolls were delivered to site and zero conformance samples were collected and shipped for 
testing. 



CQAE and CQC Soil Sampling and Testing 

The Site Quality Assurance Manager (SQAM) working with the CQAE monitored the 
construction contractor's activities during the week. No CQA soil samples were obtained 
and no CQC tests were performed during the week. CQC performed a second on-site 
sieve analysis of the rock-layer material. Final calculations indicate that it does not meet 
revised specifications. 

Meetings 

The weekly site construction meeting was held on Thursday, September 2 with the CTR 
and representatives from CQC, CQAE and the PMC. 

CAQ and CQC Personnel On-site 

CQAE personnel (SQAM) were onsite Monday through Friday during the period of this 
onsitegs d& 
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WEEKLY FIELD MONITORING SUMMARY NUMBER 3 

September 9,THRoUGH September 15,2004 
CONSTRUCTION,QUALITY ASSURANCE 

ROCKY FLATS ENVlRONMFiNTAL TECHNOLOGY SITE 
GOLDEN, COLORADO 

Introduction 

Tetra Tech has prepared this weekly summary of Construction Quality Assurance (CQA) 
monitoring and testing performed for construction of the present landfill cap fiom August 
26 through September 1,2004. This weekly report summarizes the construction 
activities, CQA and Construction Quality Control (CQC) testing, and surveying activities 
for Present Landfill (PLF) liner construction, geosynthetic deliveries and all related 
construction activities for the construction of the PLF Accelerated Action. 

Tetra Tech is the on-site CQA Engineer (CQAE) providing CQA services as a 
subcontractor to the Rocky Flats Contractor Kaiser-Hill Company, LLC (K-H). The 
Program Management Contractor (PMC) team is providing the CQC services for the 
PLF. The PMC team consists of S.M. Stoller Corporation as the prime with Nelsons- 
Skanka, Colorado Lining International and Golder Associates, Inc. Golder Associates is 
performing the CQC services. Advanced Terra Testing Inc. of Lakewood, Colorado is 
performing CQA laboratory testing services for soils and geosynthetics. 

Construction Synopsis 

The construction subcontractor is S.M. Stoller Corporation (Stoller). Paragon Surveying 
(Paragon) of Denver, Colorado is the subcontractor's surveyor. 

Equipment 

Stoller had the following equipment on site: 

(2) Cat 14G graders 

(2) Cat 6331) scrapers 

(2) Water trucks 
( I )  Cat Backhoe 
(1) Bobcat mower 

(1)  Cat 8256 pad-foot compactor 

( 1 )  Cat 95OB fiont-end loader 

(1) Cat CS-S83C vibrating smooth drum compactor 

Stoller completed clear and grub on the west half of the landfill cap, and started to mow 
the area around the pond. Earth Tech is continuing to drill on the cap to determine what 
is causing the soft areas, as well as boring and sampling two holes on the east face. Proof 

I 



rolling was started on the cap using a loaded scraper with a representative fiom Stoller 
QC, C Q 4  Kaiser Hill, and Earth Tech. The first pass was completed fiom the west end 
to the southeast entrance road. The area was marked several times per pass to make Sure 
no areas were missed. Paint marks as well as flags were used to mark any soft areas that 
were not within specification. The second pass was started and is completed &om the 
west end approximately two thirds of the way the southeast entrance. The second pass 
was marked in the same manner as the first, but is being performed 90 degrees to the 
first. 

Field Action Items 

During this reporting period, no field action items were issued. 

Nonconformances 

0 Several soft areas were marked during the proof roll and will be surveyed and 
plotted on a map after the proof roll is completed. The areas will be accessed for 
repair after the grading plan is finalized and the test bores are completed and 
analized. 

Record Surveys 

Paragon 

Hold Point Release 

During this reporting period, no hold point releases were issued: 

CQAE Geosynthetics Sampling, Testing, and Materials Received 

Geosynthetic Clay Liner 

The GCL material (Elentomat ST) is on order. During this period, zero rolls were 
delivered to site and zero conformance samples were collected and shipped for testing. 

Geomem brane 

The geomembrane material (60-mil LLDPE) is on order. During this period, zero rolls 
were delivered to site and zero conformance samples were collected and shipped for 
testing. 

Geosynthetic Composite Drainage Net 

.!; : -3 
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The GDN material (TexDrain 200 DS 8) is on order. During this period, zero rolls were 
delivered to site and zero conformance samples were collected and shipped for testing. 

CQAE and CQC Soil Sampling and Testing 

The Site Quality Assurance Manager (SQAM) working with the CQAE monitored the 
construction contractor’s activities during the week. No CQA soil samples were 
obtained. CQC performed an on-site sieve analysis of the rock-layer material. 

Meetings 

The weekly site construction meeting was held on Thursday September 9. 

CQA and CQC Personnel On-site 

CQAE personnel (SQAM),  and CQC were onsite Monday through Friday during the 
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WEEKLY FIELD MOMTORING SUMMARY NUMBER4 
September 16, THROUGH September 22,2004 

ROCKY FLATS ENVIROMMENTAL TECHNOLOGY SITE 
GOLDEN, COLORADO 

- CONSTRUCTION QUALITY ASSURANCE 

. .  
Introduction 

TetraTech has prepared this weekly summary of Construction Quality Assurance (CQA) 
monitoring and testing performed €or construction of the present landfill cap from 
September 16 through September 22,2004. This weekly report summarizes the 
construction activities, CQA and Construction Quality Control (CQC) testing, and 
surveying activities for the Present Landfill (PLF) liner construction, geosynthetic 
deliveries and all related activities for the construction of the PLF Accelerated Action. 

Tetra Tech is the on-site CQA Engineer (CQAE) providing CQA services as a 
subcontractor to the Rocky Flats Contractor Kaiser-Hill Company, LLC (K-H). Earth 
Tech is the design engineer for the PLF contracted by Kaiser-Hill Company. The 
Program Management Contractor (PMC) team is providing the CQC services for the 
PLF. The PMC team consists of S.M. Stoller Corporation as the prime with Neilson- 
Skanska, Colorado Linings International, Paragon Surveying and Golder Associates, Inc. 
Golder Associates is performing the CQC services. Advanced Terra Testing Inc. of 
Lakewood, Colorado is Performing CQA laboratory testing services for soils and 
geos ynthetics. 

Consiruction Synopsis 

The construction subcontractor is S.M. Stoller Corporation (Stoller). Paragon Surveying 
(Paragon) of Denver, Colorado is the subcontractor's surveyor. 

Equipment 

Stoller had the following equipment on site: 

(2) Cat 14G Graders 

(2) Cat 6331) scrapers 

0 

(2) WaterTrucks 

(1) Bobcat Mower 
Cat Forklift 

(1) Cat 8256 pad-foot compactor 

(1) Cat 950B front-end loader 

( 1 )  Cat D6N LGP dozer 
( I )  Cat CS-583C vibrating smooth drum compactor 

( 1 )  Cat Rubber Tire Backhoe 

The second pass of the proof roll was completed from the west end .$ the southeast 
entrance. There is still one section on the east end that has not been proof rolled due to . 



rebar and other debris, this skction will. be rolled at a later date. The soft areas were 
marked, surveyed and mapped for all proof rolled areas. The current Soft Spot Area map 
has 18 soft spots marked for repair. The drill rig was used to evaluate many of the soft 
areas including depth of cover, type of material and possible reason for the deflection. 
The designer and construction subcontractor are currently evaluating the best methods to 
fix these areas. 

The ramps were also completed and the road cut for the remaining test bores on the east 
face. Drilling was slow due to weather and breakdowns so very few bores were 
completed this week. The test fill area was surveyed, and the first one foot loose lift on 
Rocky Flats Alluvium was placed, mixed and moisture conditioned. The area is currently 
saturated due to rain, so no compaction has been done. The cushion soils are being 
delivered and stock piled for the test fill. The contractor also started to cut and remove 
the vegetation around the pond. 

Field Action Items 

During this period, no field action items were issued. 

Noncon formances 

Several soft areas were marked during the proof roll and have been surveyed and 
mapped. The areas are currently being evaluated for the best procedure to 
stabilize them. 

Record Surveys 

The soft areas have been surveyed and mapped up to current edge of the proof 
roll. 

Hold Point Release 

During this reporting period, no hold point releases were issued. 

CQAE Geosynthetic Sampling, Testing, and Materiab Received 

Geosynthetis Clay Liner 

The GCL material (Bentomat ST) is on order. During this period, zero rolls were 
delivered to site and zero conformance samples were collected and shipped for testing. 

Geomem bran e 



. -  

The Geomembrane material (60-mil LLDPE) is on order. During this period, zero rolls 
were delivered to site and zero conformance samples were collected and shipped for 
testing. 

Geosynthetis Composite Drainage Net 

The GDN material (TexDrain 200 DS 8) is on order. During this period, zero rolls were 
delivered to site and zero conformance samples were coIlected and shipped for testing. 

CQAE and CQCSoil Sampling and Testing 

The Site Quality Assurance Manager (SQAM) working with the CQAE monitored the 
construction contractor's activities during the week. No CQA samples were obtained. 

Meetings 

The weekly site meeting was held on site on Thursday September 16, and the QC/QA 
meeting was held immediately after. EPA was on site for a tour after the meetings. A 
preliminary meeting was held on site on Monday September 20, discussing the lining 
package and procedures. 

CQA and CQC Personnel OnSite 

CQAE personnel (SQAM), and CQC were on site Monday through Friday during 
working hours for this reporting period. a 
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WEEKLY FIELD MONITORING SUMMARY NUMBER 5 
September 23, THROUGH September 29,2004 
CONSTRUCTION QUALITY ASSURANCE 

ROCKY FLATS ENVIRONMENTAL TECHNOLOGY SITE 
GOLDEN, COLORADO 

Introduction 

TetraTech has prepared this weekly summary of Construction Quality Assurance (CQA) 
monitoring and testing performed for construction of the present landfill cap from 
September 23 through September 29,2004. This weekly report summarizes the 
construction activities, CQA and Construction Quality Control (CQC) testing, and 
surveying activities for the Present Landfill (PLF) liner construction, geosynthetic 
deliveries and all related activities for the construction of the PLF Accelerated Action. 

Tetra Tech is the on-site CQA Engineer (CQAE) providing CQA services as a 
subcontractor to the Rocky Flats Contractor Kaiser-Hill Company, LLC (K-H). Earth 
Tech is the design engineer for the PLF contracted by Kaiser-Hill Company. The 
Program Management Contractor (PMC) team is providing the CQC services for the 
PLF. The PMC team consists of S.M. Stoller Corporation as the prime with Neilson- 
Skanska, Colorado Linings International, Paragon Surveying and Golder Associates, Inc. 
Golder Associates is performing the CQC services. Advanced Terra Testing lnc. of 
Lakewood, Colorado is Performing CQA laboratory testing services for soils and 
geos ynthetics. 

Construction Synopsis 

The construction subcontractor is S.M. Stoller Corporation (Stoller). Paragon Surveying 
(Paragon) of Denver, Colorado is the subcontractor’s surveyor. 

Equipment 

Stoller had the following equipment on site: 

(2) Cat 14G Graders 

(2) Cat 633D scrapers 

* 
(2) Water Trucks 

(1) Bobcat Mower 
( 1 )  Cat Forklifi 
( I )  Cat 32.51, Backhoe 

(1) Cat 8256 pad-foot compactor 

( 1 )  Cat 950B front-end loader 

(1) Cat D6N LGP dozer 
(1) Cat CS-583C vibrating smooth drum compactor 

( I )  Cat Rubber Tire Backhoe 

1 
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The first lift of the test fill was dried out after 
four complete passes. The first lift was proof rolled using a loaded scraper with the EPA 
present, no soft areas were observed. The second one foot lift w k  placed after the proof 
roll. The lift was scarified to aid in mixing then compacted with four passes of the Cat 
8256 and sealed with the smooth drum to help protect it from the rain. Three test pits 
were excavated to look for voids and compaction, EPA was on site to observe and found 
no voids, and found compaction to be acceptable. The test fill has been w o r d 0  help aid 
in drying, but it has been too wet due to rain to place the cushion soils. 

rain and compacted with the Cat 82.56, a\ 

The test bores on the east face have been completed. The devegetation is also continuing 
around the pond including the removal of the material in the roll-offs. The contractor has 
also been removing the concrete and other debris on the east side of the cap so that the 
proof roll can be completed. 

. .  
Field Action Items 

During this period, no field action items were issued. 

Noncon formances 

Several soft areas were marked during the proof roll and have been surveyed and 
mapped. The areas are currently being evaluated for the best procedure to 
stabilize them. 

Record Surveys 

0 The test fill was surveyed for all tests taken as well as for lift thicknesses on all 
layers. 

Hold Poinf Release 

During this reporting period, no hold point releases were issued. 

CQAE Geosynthetic Sampling, Testing, and Materials Received 

Geosynthefic Clay Liner 

The GCL material (Bentomat ST) is on order. During this period, zero rolls were 
delivered to site and zero conformance samples were collected and shipped for testing. 

Geomernbrane 
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The Geornembrane material (60-mil LLDPE) is on order. During this period, zero rolls 
were delivered to site and zero conformance samples were collected and shipped for 
testing. 

Geosynthetic Composite Drainage Net 

The GDN material (TexDrain 200 DS 8) is on order. During this period, zero rolls were 
delivered to site and zero conformance samples were collected and shipped for testing. 

CQAE and CQC Soil Sampling and Testing 

The Site Quality Assurance Manager (SQAM) working with the CQAE monitored the 
construction contractor’s activities during the week. No CQA samples were obtained. 

Meetings 

The weekly site meeting was held on site on Thursday September 23, and the QUQA 
meeting was held immediately after. EPA was on site on September 23,27 and 28 to 
observe the test fill. 

CQA and CQC Personnel On-Site 

CQAE personnel (SQAM), and CQC were on site Monday through Friday during 
working hours for this reporting period. John Rahe the CQAE was on site on September 
23, for the weekly meeting as well as to observe the test fill. 
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WEEKLY ]FIELD MONITORING SUMMARY NUMBER 6 
September 30, THROUGH October 6,2004 

CONSTRUCTION QUALITY ASSURANCE 
ROCKY FLATS ENVIRONMENTAL TECHNOLOGY SITE 

GOLDEN, COLORADO 
- 

- 

Introduction 

TetraTech has prepared this weekly summary of Construction Quality Assurance (CQA) 
monitoring and testing performed for construction of the present landfill cap fiom 
September 23 through September 29,2004. This weekly report summarizes the 
construction activities, CQA and Construction Quality Control (CQC) testing, and 
surveying activities for the Present Landfill (PLF) liner construction, geosynthetic 
deliveries and all related activities for the construction of the PLF Accelerated Action. 

Tetra Tech is the on-site CQA Engineer (CQAE) providing CQA services as a . 

subcontractor to the Rocky Flats Contractor Kaiser-Hill Company, LLC (K-H). Earth 
Tech is the design engineer for the PLF contracted by Kaiser-Hill Company. The 
Program Management Contractor (PMC) team is providing the CQC services for the 
PLF. The PMC team consists of S.M. Stoller Corporation as the prime with Neilson- 
Skanska, Colorado Linings International, Paragon Surveying and Golder Associates, Inc. 
Golder Associates is performing the CQC services. Advanced Terra Testing h c .  of 
Lakewood, Colorado is Performing CQA laboratory testing services for soils and 
geosynthetics. 

Construction Synopsis 

The construction subcontractor is S.M. Stoller Corporation (Stoller). Paragon Surveying 
(Paragon) of Denver, Colorado is the subcontractor's surveyor. 

Equipment 

Stoller had the following equipment on site: 

(2) Cat 14G Graders 

(2) Cat 633D scrapers 

(2) Water Trucks 

(1) Bobcat Mower 
( 1 )  Cat Forklift 
( 1 )  Cat 325L Backhoe 
( 1 )  Volvo Dump Truck 

( 1 )  Cat 8256 pad-foot compactor 

(1 )  Cat 950B front-end loader 

( 1 )  Cat D6R LGP dozer 
( 1 )  Cat CS-583C vibrating smooth drum compactor 

(1)  Cat Rubber Tire Backhoe 



.. 

Stoller started to cut from the top of the landfill based on’the new design. The cut 
material was being placed as fill on the south and west sides. The fill is being placed in 
one foot or thinner lifts, allowed to dry as needed then compacted with four passes of the 
825. Some trash is being encountered in the cut areas, it is currently being stock piled 
and scanned. The trash will either be removed or placed elsewhere on site. 

The six inch lift of cushion material was placed on the test fill. The lift was cdmpacted 
with two passes of the Cat CS-583C vibrating smooth drum compactor, surveyed and 
tested. QC took five nuclear density tests and all were within specification for moisture 
and density (95% Density *2% Moisture). The ten inch lift was also placed on the test 
fill. The lift was compacted with three passes of the Cat CS-583C vibrating smooth drum 
compactor, surveyed and tested. QC took five nuclear density tests and all were within 
specification for moisture and density (95% Density *2% Moisture). QC also took one 
sandcone test on each lift for correlation. EPA was on-site to observe the final lifts and 
testing of the test fill, the test fill has been completed. 

Stoller started soft spot repair on areas 1,2 and 3 per the repair procedures. Soft areas 1 
and 2 was treated as seeps and little excavating was done. The areas were smoothed and 
covered with geotextile and geogrid per the manufacturers specifications. Soft area 3 was 
excavated three feet when water was encountered. The area was cleaned and covered 
with geotextile and geogrid per the manufacturers specifications. Areas 2 and 3 are to be 
backfilled with a layer of rock material on the geogrid due to water, very little fill was 
placed due to problems with the rock material. 

. -  

Stoller completed the three staging areas for the geosynthetics. 72 rolls of the 60mil 
LLDPE have been delivered and offloaded onto the staging areas for storage. The rolls 
have been inspected and documented as they are unloaded. 

Field Action Items 

During this period, no field action items were issued. 

Noncori formances 

Several soft areas were marked during the proof roll and have been surveyed and 
mapped. The areas are currently being repaired, but none have been completed. 

. 

Record Surveys 

The test fi l l  was surveyed for all tests taken as well as for lift thicknesses on all 
layers. 

Hold Point Release 

During this reporting period, no hold point releases were issued. 
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CQAE Geosynthetic Sampling, Testing, and Materials Received 

Geosynthetic Cfay Liner 

The GCL material (Bentomat ST) is on order. During this period, zero rolls were 
delivered to site and zero conformance samples were collected and shipped for testing. 

Geomembrane 

72 rolls of Geomembrane material (60-mil LLDPE) have been delivered and have been 
unloaded onto the three staging areas. Conformance samples have been received at 
Advanced Terra Testing fiom the manufacturer and are currently being tested. 

Geosynthetic Composite Drainage Net 

The GDN material (TexDrain 200 DS 8) is on order. During this period, zero rolls were 
delivered to site and zero conformance samples were collected and shipped for testing. 

CQAE and CQC Soil Sampling and Testing 

The Site Quality Assurance Manager (SQAM) working with the CQAE monitored the 
construction contractor’s activities during the week. No CQA samples were obtained. 
CQC preformed 10 nuclear density and 2 sandcone tests on the cushion layer of the test 
fill. 

Meetings 

The weekly site meeting was held on site on Thursday September 30, and the QC/QA 
meeting was held immediately after. EPA was on site on September 30, October 4 and 5, 
to observe the final lifts on the test fill. 

. 

CQA and CQC Personnel On-Site 

CQAE personnel (SQAM), and CQC were on site Monday through Friday during 
working hours for this reporting period 

3 
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WEEKLY FIELD MONITORING SUMMARY NUMBER 7 
October 7, THROUGH October 13,2004 

CONSTRUCTION QUALITY ASSURANCE 
ROCKY FLATS ENVIRONMENTAL TECHNOLOGY SITE 

GOLDEN, COLORADO 

Introduction 

TetraTech has prepared this weekly summary of Construction QuaIity Assurance (CQA) 
monitoring and testing performed for construction of the present landfill cap from 
September 23 through September 29,2004. This weekly report summarizes the 
construction activities, CQA and Construction Quality Control (CQC) testing, and 
surveying activities for the Present Landfill (PLF) liner construction, geosynthetic 
deliveries and all related activities for the construction of the PLF Accelerated Action, 

Tetra Tech is the on-site CQA Engineer (CQAE) providing CQA services as a 
subcontractor to the Rocky Flats Contractor Kaiser-Hill Company, LLC (K-H). Earth 
Tech is the design engineer for the PLF contracted by Kaiser-Hill Company. The 
Program Management Contractor (PMC) team is providing the CQC services for the 
PLF. The PMC team consists of S.M. Stoller Corporation as the prime with Neilson- 
Skanska, Colorado Linings International, Paragon Surveying and Golder Associates, Inc. 
Golder Associates is performing the CQC services. Advanced Terra Testing Inc. of 
Lakewood, Colorado is Performing CQA laboratory testing services for soils and 
geosynthetics. 

Construction Synopsir 

The construction subcontractor is S.M. Stoller Corporation (Stoller). Paragon Surveying 
(Paragon) of Denver, Colorado is the subcontractor's surveyor. 

, 0 

Equipment 

Stoller had the following equipment on site: 

(2) Cat 14G Graders 

(3) Cat 633D scrapers 

(2) Water Trucks 

(1) Bobcat Mower 
( 1 )  Cat Forklift 
(1) Cat 3251, Backhoe 
(2) Volvo Dump Truck 

(1) Cat 8256 pad-foot compactor 

( I )  Cat 950B front-end loader 

(2) Cat D6R LGP dozer 
( 1 )  Cat CS-583C vibrating smooth drum compactor 

( 1 )  Cat Rubber Tire Backhoe 

I 1 



Stoller stopped cutting from the top of the landfill due to trash and soft areas, most of the 
current cut‘is coming from the new perimeter channel. The perimeter channel has been 
cut wider in some areas to provide more fill for the cap which had been approved in a 
meeting earlier in the week. The cut material was being placed as fill on the south and 
west sides. The fill is being placed in one foot or thinner lifts, allowed to dry as needed 
then compacted with a minimum of four passes of the 825. The area on the west end is 
being blue topped and cut to final grade in preparation for the cushion soils. The piles of 
trash have been loaded and hauled to the east end on the fill and spread in a one foot or 
less lift. The trash was covered by a thin lift (6”-8”) of Rocky Flats Alluvium to keep it 
from getting tangled in the compactor, and then it was compacted with four passes of the 
825. 

Stoller continued soft spot repair on areas 1 , 2,3 ,4 ,5 ,6 ,7 ,8 ,  13, 14,15, 16 and 17. 
Areas 6 , 7  and 8 are being combined into one area due to the short distances between 
them. Area 8 is also being left uncovered on the north and east sides in case it has to be 
enlarged after the proof roll on the east end. The areas are being excavated until trash 
was encountered then smoothed and covered with a nonwoven geotextile and geogrid 
overlapped a minimum of 2 feet and tied at least every 5 feet with cable ties per the 
manufacturer’s specifications. Backfill of these areas is currently in progress. 

Stoller received all 79 rolls of the 60mil LLDPE, and offloaded them onto the staging 
areas for storage. Stoller also received and offloaded I7 rolls of Geosynthetic Clay Liner 
(GCL) on to staging area number 3 and covered with a large tarp. All rolls have been 
inspected and documented. 

Field Action Items 

During this period, no field action items were issued. 

Non conforman ces 

Several soft areas were marked during the proof roll and have been surveyed and 
mapped. The areas are currently being repaired, but none have been completed. 

Record Surveys 

During this reporting period, no record surveys were done. 

Hold Point Release 

During this reporting period, no hold point releases were issued. 

CQAE Geosynthetic Sampling, Testing, and Materials Received 
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Geosynthetic Clay Liner 

17 rolls of GCL material (Bentomat ST) have been delivered and offloaded. All rolls 
have been inspected and logged. Conformance samples have been received at Advanced 
Terra Testing from the manufacturer and are currently being tested. 

Geomembrane 

79 rolls of Geomembrane material (60-mil LLDPE) have been delivered; all rolls have 
been received and are being stored in the staging areas. All rolls have been inspected and 
logged. Conformance samples have been received at Advanced Terra Testing from the 
manufacturer and are currently being tested. 

Geosynthetic Composite Drainage Net 

The GDN material (TexDrain 200 DS 8) is on order. During this period, zero rolls were 
delivered to site and zero conformance samples were collected and shipped for testing. 

CQAE and CQC Soil Sampling and Testing 

The Site Quality Assurance Manager (SQAM) working with the CQAE monitored the 
construction contractor's activities during the week. No CQA samples were obtained. 
CQC sampled four areas in the perimeter channel for gradations to confirm the material is 
Rocky Flats Alluvium. 

Meetings 

The weekly site meeting was held on site on Thursday October 7, and the QC/QA 
meeting was held immediately after. EPA and John Rahe were on site for the weekly and 
QC/QA meetings, as well as a tour afterward. Another QC/QA meeting was held on 
October 10, representatives from Stoller, Golder (QC), Earth Tech, Tetra Tech (QA) 
including John Rahe (CQAE), to review responsibilities and reporting. 

CQA and CQC Personnel On-Site 

CQAE personnel (SQAM), and CQC were on site Monday through Saturday during 
working hours for this reporting period ' 
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W E K L Y  FIELD MONITORING SUMMARY NUMBER 8 
October 14,‘THROUGH October 20,2004 

CONSTRUCTION QUALITY ASSURANCE 
ROCKY FLATS ENVIRONMENTAL TECHNOLOGY SITE 

GOLDEN,%OLORADO 

0‘ 

Introduction ._ - 

TetraTech has prepared this weekly summary of Construction Quality Assurance (CQA) 
monitoring and testing performed for construction of the present landfill cap fiom 
September 23 through September 29,2004. This weekly report summarizes the 
construction activities, CQA and Construction Quality Control (CQC) testing, and 
surveying activities for the Present Landfill (PLF) liner construction, geosynthetic 
deliveries and all related activities for the construction of the PLF Accelerated Action. 

Tetra Tech is the on-site CQA Engineer (CQAE) providing CQA services as a 
subcontractor to the Rocky Flats Contractor Kaiser-Hill Company, LLC (K-H). Earth 
Tech is the design engineer for the PLF contracted by Kaiser-Hill Company. The 
Program Management Contractor (PMC) team is providing the CQC services for the 
PLF. The PMC team consists of S.M. Stoller Corporation as the prime with Neilson- 
Skanska, Colorado Linings International, Paragon Surveying and Golder Associates, Inc. 
Golder Associates is performing the CQC services. Advanced Terra Testing Jnc. of 
Lakewood, Colorado is Performing CQA laboratory testing services for soils and 0 geosynthetics. 

Construction Synopsis 

The construction subcontractor is S.M. Stoller Corporation (Stoller). Paragon Surveying 
(Paragon) of Denver, Colorado is the subcontraetor’ss surveyor. 

Equipment 

Stoller had the following equipment on site: 

(2) Cat 14G Graders 

(3) Cat 633D scrapers 

(2) Water Trucks 

(2) Bobcat T300 
(2) Cat Forklifi 
(1)  Cat 325L Backhoe 
(2) Volvo Dump Truck 

(1)  Cat 825G pad-foot compactor 

(1) Cat 950B front-end loader 

(2) Cat D6R LGP dozer 
(1) Cat CS-583C vibrating smooth drum compactor 

(1) Cat Rubber Tire Backhoe 



' 

Stoller finished the'regrade on the west 300 feet of the cap in preparation for the cushion 
soils. The area was proof rolled with a loaded 6331) scraper two complete passes. The 
area was rolled east to west on the first pass, and north to south on the second pass. 
Alignment marks were made approximately every 100 feet every pass to make sure the 
entire area was rolled. Soft areas with 1-3 inches af deflection were marked with paint, 
surveyed then repaired. The soft areas were removed and replaced with dryer material 
and compacted, or scarified dried then recompacted with 4 passes of the 825. The soft 
areas were reinspected for less than one inch of deflection prior to approval of the proof 
roll. The record survey was done after the area was approved by QNQC. The approved 
area was traversed with the 825 to roughen the surface in final preparation for the 6" 
cushion layer. The cushion layer is currently being delivered and placed, but none has 
been compacted at this time. QNQC personnel did another rough proof roll on the top of 
the cap to look for any obvious soft areas within the next section scheduled for approval. 
Soft spot # I  8 was noted as well as 3 other large areas that showed up after the cuts in this 
area were complete, all four were marked and surveyed. The areas have been excavated 
as deep as possible without hitting an excessive amount of trash (1 '-2'). Soft spot #I  8 
was excavated to 1 ' and covered with a woven geotextile and covered with a geocell 
material and is currently being backfilled. The geocell material is being used as a test on 
soft spot # I  8 to see if we can use it to fix soft areas with a minimum amount of cutting 
into the cap. The three remaining soft sposwere backfilled with rock material and are 
awaiting final approval. 

Stoller is also continuing to place fill on the north and south sides of the cap. The fill is 
being placed in one foot or thinner lifts, allowed to dry.as needed then compacted with a 
minimum of four passes of the 825. 

Stoller received and offloaded 95 rolls of Geosynthetic Clay Liner (GCL) and 96 rolls of 
Geosynthetic Drainage Net (GDN) on to staging area number 3 and covered them with a 
large tarp for storage. All rolls have been inspected and documented. 

Field Action I t e m  

During this period, no field action items were issued. 

Noncon formances 

Several soft areas were marked during the first and second proof roll and have been 
surveyed and mapped. The areas are currently being repaired. 

Record Surveys 

The west section, approximately 300 feet of the regraded surface has been surveyed to 
confirm the final grade before cushion soils are placed. The new soft spots have also 
been surveyed. 



J 

Hold Point Release 

During this reporting period, no hold point relekes were issued. 

CQAE Geosynthetic Sampling, Testing, and Materiah Received 

Geosynthetic Clay Liner 

95 rolls of GCL material (Bentomat ST) have been delivered and offloaded. All rolls 
have been inspected, logged and covered with a tarp for storage. Conformance samples 
have been received at Advanced Terra Testing from the manufacturer and are currently 
being tested. No MQC data has been received on the GCL at this time. 

Geomembran e 

79 rolls of Geomembrane material (60-mil LLDPE) have been delivered; all rolls have 
been received and are being stored in the staging areas. All rolls have been inspected, 
logged and covered with a tarp for storage. MQC data has been reviewed and appeared 
to be within specification of the QNQC plans. Conformance samples have been 
received at Advanced Terra Testing fiom the manufacturer and are currently being tested. 

Geosynthetic Composite Drainage Net 

96rolls of GDN material (TexDrain 200 DS 8) have been delivered and offloaded. All 
rolls have been inspected, logged and covered with a tarp for storage. Conformance 
samples have been received at Advanced Terra Testing fiom the manufacturer and are 
currently being tested. No MQC data has been received at this time. 

CQAE and CQCSoil Sampling and Testing 

The Site Quality Assurance Manager (SQAM) working with the CQAE monitored the 
construction contractor’s activities during the week. No CQA samples were obtained. 

Meetings 

The weekly site meeting was held on site on Thursday October 14, and the QUQA 
meeting was held immediately after. EPA, CDPHE and John Rahe were on site for the 
weekly and QC/QA meetings, as well as a tour afterward. 

CQA and CQC Personnel On-Site 

CQAE personnel (SQAM), and CQC were on site Monday through Friday during 
working hours for this reporting period. 

3 
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WEEKLY FIELD MONITORING SUMMARY NUMBER 9 
October.21, THROUGH October 27,2004 

ROCKY FLATS ENVIRONMENTAL TECHNOLOGY SI= 
GOLDEN, COLORADO 

CONSTRUCTION QUALI’N ASSURANCE - 
0 

Introduction 

TetraTech has prepared this weekly summary of Construction Quality Assurance (CQA) 
monitoring and testing performed for construction of the present landfill cap from 
October 2lthrough October 27,2004. This weekly report summarizes the construction 
activities, CQA and Construction Quality Control (CQC) testing, and surveying activities 
for the Present Landfill (PLF) liner construction, geosynthetic deliveries and all related 
activities for the construction of the PLF Accelerated Action. 

Tetra Tech is the on-site CQA Engineer (CQAE) providing CQA services as a 
subcontractor to the Rocky Flats Contractor Kaiser-Hill Company, LLC (K-H). Earth 
Tech is the design engineer for the PLF contracted by Kaiser-Hill Company. The 
Program Management Contractor (PMC) team is providing the CQC services for the 
PLF. The PMC team consists of S.M. Stoller Corporation as the prime with Neilson- 
Skanska, Colorado Linings International, Paragon Surveying and Golder Associates, Inc. 
Golder Associates is performing the CQC services. Advanced Terra Testing Inc. of 
Lakewood, Colorado is Performing CQA laboratory testing services for soils and 0 geos ynthetics. 

Construction Synopsis 

The construction subcontractor is S.M. Stoller Corporation (Stoller). Paragon Surveying 
(Paragon) of Denver, Colorado is the subcontractor’s surveyor. 

Equipmen1 

Stoller had the following equipment on site: 
( I )  Cat 8256 pad-foot compactor . 
(2) Cat 14G Graders 

(3) Cat 633D scrapers 

(2) Water Trucks 

(3) Bobcat T300 
(2) Cat Forklift 

( I  ) Cat 950B front-end loader 

(2) Cat D6R LGP dozer 
(1) Cat CS-583C vibrating smooth drum compactor 

(1) Cat Rubber Tire Backhoe 

0 ( I )  Cat 325L Backhoe 
0 (2) Volvo Dump Truck 

L 



. _  : . .  . _.. . 

Stoller is continuing to place fill on the north, east and south sides of the cap. The 
.. material is being hauled fiom the 280 stockpile and placed at existing rnoiskwe. The fill 

is being placed in one foot or thinner lifts, allowed to dry as needed then compacted with 
a minimum of four passes of the 825. 

QNQC personnel continued the first proof roll on the east end to the 5980 line including 
the trash placement area and the rebar area as well as the northeast comer. The second 
proof roll was also done on the south and north sides up to soft spot 8. 
rolled with a loaded 633D scraper (the 825 in the rebar area) two complete passes. 
Alignment marks were made approximately every IO0 feet every pass to make sure the 
entire area was rolled. Soft areas ~ t h  1-3 inches of deflection were marked with paint 
and surveyed for repair. The soft areas on the south side were scarified and left to dry 
before recompacting with 4 passes of the 825 and reevaluating. The graphite area was 
also proof rolled and had a large soft area through the center. Approximately one foot of 
material was removed and replaced with dryer material then compacted and reevaluated. 
The center still had one small soft area that was removed down to two feet and left open 
to dry before placing nonwoven geotextile and geogrid and backfilling with dryer 
material. The area was evaluated one last time and released all the way to the 300 foot 
mark. The geocell area failed the proof roll and had to be reworked. The area was 
excavated from 18’-24”, covered with nonwoven geotextile and geogrid before being 
backfilled. The area was reproof rolledmd was within specification. 

The cushion layer has been placed on the west 300 feet of the cap at existing moisture, 
graded and compacted. The area has been inspected for rocks and any roll marks more 
than %”, and when found were reworked to meet specification. The record survey has 
been done on the south half and all wooden hubs have been removed and filled in with 
cushion soil. The north half is sill being graded and finished rolled. Several nuclear 
density tests were also done at the end of the day by QC p e r s o ~ e l ,  and all have been 
within specification at this time. 

The area was 

Stoller started the seep capture system at the pond. The holding area has been excavated 
and the liner placed per the design. The seep iscurrently flowing into the holding area. 
The pump and holding tank have not been installed. 

Stoller received and offloaded 1 19 rolls of Geosynthetic Clay Liner (GCL) and 96 rolls of 
Geosynthetic Drainage Net (GDN) on to staging areas 2 and 3, and covered them with a 
large tarp for storage. All rolls have been inspected and documented. 

Field Action Items 

During this period, no field action items were issued. 
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Nonconformances 

Several soft areas were marked during the first and second proof roll and have been 
surveyed and mapped. The areas are currently being repaired. 

Record Surveys 

The west section, approximately 300 feet of the cushion surface is currently being 
surveyed to confirm the final grade before h e r  is placed. The new soft spots have also 
been surveyed. 

Hold Point Release 

During this reporting period the hold point release was issued for the regrade surface 
prior to the placement of cushion soil on the west 300' of the PLF. 

CQAE Geosynthetic Sampling, Testing, and Materials Received 

Geosyntheiic Clay Liner 

1 19 rolls of GCL material (Bentomat S T )  have been delivered and offloaded. All rolls 
have been inspected, logged and covered with a tarp for storage. Conformance samples 
have been received at Advanced Terra Testing from the manufacturer and are currently 
being tested. MQC data has been received on the GCL and is currently being reviewed, 
and has been within specification to date. 

" 

Geomembrane 

79 rolls of Geomembrane material (60-mil LLDPE) have been delivered; all rolls have 
been received and are being stored in the staging areas. All rolls have been inspected, 
logged and covered with a tarp for storage. MQC data has been reviewed and is within 
specification as required by the QNQC plans. Conformance samples have been 
received at Advanced Terra Testing from the manufacturer and are currently being tested. 

Geosynthetic Composite Drainage Net 

96 rolls of GDN material (TexDrain 200 DS 8) have been delivered and oflloaded. All 
rolls have been inspected, logged and covered with a tarp for storage. Conformance 
samples have been received at Advanced Terra Testing from the manufacturer and are 
currently being tested. MQC data has been received on the GDN and is currently being 
reviewed. 

0 
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CQAE and CQC Soil Sampling and Testing 

P 
The Site Quality Assurance Manager (SQAM) working with the CQAE monitored the 
construction contractor’s activities during the week. No CQA samples were obtained. 

Meetings 

The weekly site meeting was held on site on Thursday October 21, and the QC/QA 
meeting was held immediately after. EPA, CDPHE and John Rahe were on site for the 
weekly and QC/QA meetings, as well as a tour afterward. 

. .  - -  
p . .  . .  CQA and CQC Personnel On-Site . .  

. .  - 
CQAE personnel (SQAM), and CQC were on site Monday through Saturday during 
working hours for this reporting period. 

Josh. Valentine, SQAM Date ’ Tetra Tech 

p / z  0 &- 
$$d~ H. Rahe,’P.E., CQAE bate 
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Gtra Tech 

Distribution: CQAE (John Rahe) 
CTR (Bob Davis) 
EPA 
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WEEKLY JTIELD MONITORING SUMMARY NUMBER 10 
October 28, THROUGH November 3 , 2004 
CONSTRUCTION QUALITY ASSURANCE 

ROCKY FLATS ENVIRONMENTAL TECHNOLOGY SITE 
GOLDEN, COLORADO 

Introduction . .  

TetraTech has prepared this weekly summary of Construction Quality Assurance (CQA) 
monitoring and testing performed for construction of the present landfill cap from 
October 28 through November 3,2004. This weekly report summarizes the construction 
activities, CQA and Construction Quality Control (CQC) testing, and surveying activities 
for the Present Landfill (PLF) liner construction, geosynthetic deliveries and all related 
activities for the construction of the PLF Accelerated Action. 

Tetra Tech is the on-site CQA Engineer (CQAE) providing CQA services as a 
subcontractor to the Rocky Flats Contractor Kaiser-Hill Company, LLC (K-H). Earth 
Tech is the design engineer for the PLF contracted by Kaiser-Hill Company. The 
Program Management Contractor (PMC) team is providing the CQC services for the 
PLF. The PMC team consists of S.M. Stoller Corporation as the prime with Neilson- 
Skanska, Colorado Linings International, Paragon Surveying and Golder Associates, Inc. 
Golder Associates is performing the CQC services. Advanced Terra Testing Inc. of 

. I . ’ .  I .  

Lakewood, Colorado is Performing CQA laboratory testing services for soils and 0 geosynthetics. 

Construction Synopsk 

The construction subcontractor is S.M. Stoller Corporation (Stoller). Paragon Surveying 
(Paragon) of Denver, Colorado is the subcontractor’s.surveyor. 

Equipment 

Stoller had the following equipment on site: 

(2) Cat 14G Graders 

(3) Cat 633D scrapers 

0 

(2) Water Trucks 

(3) Bobcat T300 
(2) Cat Forklift 
(1) Cat 325L Backhoe 

( 1 )  Cat 825G pad-foot compactor 

(1) Cat 950B front-end loader 

(2) Cat D6R LGP dozer 
( 1 )  Cat CS-583C vibrating smooth drum compactor 

( 1 )  Cat Rubber Tire Backhoe 

(2) Volvo Dump Truck 

I 
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. _ . .  

Stoller is continuing to-place fill on the.easlBnd 'south'sides 6fthe:cap. The material is 
being hauled fiom the 280 stockpile' or the:p'erhnetei channel and-placed at existing 

, moistwe. The fill is being placed in one foot or thinner .lifts, allowed to dry as needed 
then compacted with a minimum of four passes of the 825. 

The liner crew placed the first 12 panels of GCL on the west 80' of the cap. The GCL 
was placed with 6 inch overlap on the edge seams and a 2 foot overlap on the butt seams, 
with granular bentonite on the butt seams. The GCL was damaged in two areas during 
the lay down process, and was patched per the specifications. The GCL was also 
damaged (hydrated due to snow) along the east edge and a large section on the southwest 
comer of panel number I .  The section on panel I was removed and replaced; the edge 
will be overlapped 2 feet with the next panel to cover the hydrated area. The liner crew 
also placed 4 panels of FML over the top of the GCL. The FML was inspected and 
marked for any defects. The panels were wedge welded and pressure tested on all seams, 
and all passed. The defect areas were all either patched or bead welded with an extrusion 
welder. The destructive sample taken was patched using an extrusion welder. All patches 
and bead welds were tested with a vacuum box, and all passed. The welders performed 
test weld at the beginning of each day for peel and shear strengths for wedge and 
extrusion welders. The test passed before any welding was done on the cap. 

01: Stoller also started to repair the large soft areas on the northeast side of the cap. The 
areas are being excavated as deep as possible to trash, or until stable layer is encountered. 
The areas have been evaluated and will be fixed with nonwoven geosynthetic and geogrid 
or by backfilling with compacted Rocky Flats Alluvium. 

Stoller received and offloaded I 19 rolls of Geosynthetic Clay Liner (GCL) and 96 rolls of 
Geosynthetic Drainage Net (GDN) on to staging areas 2 and 3, and covered them with a 
large tarp for storage. All rolls have been inspected and documented. 

Field Action Items 

During this period, no field action items were issued. 

Nonconforrnances 

Several soft areas were marked during the first and second proof roll and have been 
surveyed and mapped. The areas are currently being repaired. 

Record Surveys 

Record surveys have been completed on the west 300' of the cushion material (Section 
I ) .  The record survey for the next 200' of the regrade surface has also been completed 
(Section 2). All panels of GCL and FML have been surveyed after placement. 

2 



Hold Point Release . ... 
. .  

During this reporting period the hold point release was issued for the regrade Surface 
prior to the placement of cushion soil on section 2 of the PLF. A hold p i n t  release has 
also been signed for Section 1 of the cushion soil, the west 300’ for liner. Daily hold 
point releases have also been signed when liner has been placed to allow for the next 
layer of liner. 

CQAE Geosynihetic Sampling, Testing, and Materials Received 

Geosynihetic Clay Liner 

119 rolls of GCL material (Bentomat ST) have been delivered and offloaded. All rolls 
have been inspected, logged and covered with a tarp for storage. Conformance samples 
have been received at Advanced Terra Testing from the manufacturer. The QA 
conformance samples have been tested and are within specification. MQC data has been 
received on the GCL and is currently being reviewed, and has been within specification 
to date. 

Geomembrane 

79 rolls of Geomembrane material (60-mil LLDPE) have been delivered; all rolls have 
been received and are being stored in the staging areas. All rolls have been inspected, 
logged and covered with a tarp for storage. MQC data has been reviewed and is within 
specification as required by the QMQC plans. Conformance samples have been 
received at Advanced Terra Testing from the manufacturer. The QA conformance 
samples have been tested and are within specification. 

Geosynthetic Composiie Drainage Net , 

96 rolls of GDN material (TexDrain 200 DS 8) have been delivered and offloaded. All 
rolls have been inspected, logged and covered with a tarp for storage. Conformance 
samples have been received at Advanced Terra Testing from the manufacturer and are 
currently being tested. MQC data has been received on the GDN and is currently being 
reviewed. 

CQAE and CQC Soil Sampling and Testing 

The Site Quality Assurance Manager (SQAM) working with the CQAE monitored the 
construction contractor’s activities during the week. No CQA samples were obtained. 
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Meeiings 

The weekly site meeting was held on site on Thursday October 28, and the QC/QA 
meeting was held immediately after. EPA, CDPHE and John Rahe were on site for the 
weekly and QC/QA meetings, as well as a tour afterward. 

CQA and CQC Personnel On-Siie 

CQAE personnel (SQAM), and CQC were on site Monday through Saturday during 
working hours for this reporting period. 

Il-4 -& 
Jo$Valentine, SQAM Date 
“etra Tech 

Distribution : CQAE (John Rahe) 
CTR (Bob Davis) 
EPA 
CDPHE 
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WEEKLY FIELD MONITORING SUMMARY NUMBER 11 
November 4, THROUGH November 10,2004 
CONSTRUCTION QUALITY ASSURANCE 

ROCKY FLATS ENVIRONMENTAL TECHNOLOGY SITE 
GOLDEN. COLORADO 

Introduction 

TetraTech has prepared this weekly summary of Construction Quality Assurance (CQA) 
monitoring and testing performed for construction of the present landfill cap from 
November 4 through November 10,2004. This weekly report summarizes the 
construction activities, CQA and Construction Quality Control (CQC) testing, and 
surveying activities for the Present Landfill (PLF) liner construction, geosynthetic 
deliveries and all related activities for the construction of the PLF Accelerated Action. 

Tetra Tech is the on-site CQA Engineer (CQAE) providing CQA services as a 
subcontractor to the Rocky Flats Contractor Kaiser-Hill Company, LLC (K-H). Earth 
Tech is the design engineer for the PLF contracted by Kaiser-Hill Company. The 
Program Management Contractor (PMC) team is providing the CQC services for the 
PLF. The PMC team consists of S.M. Stoller Corporation as the prime with Neilson- 
Skanska, Colorado Linings International, Paragon Surveying and Golder Associates, Inc. 
Golder Associates is performing the CQC services. Advanced Terra Testing Inc. of 
Lakewood, Colorado is Performing CQA laboratory testing services for soils and 
geosynthetics. 

Construction Synopsis 

The construction subcontractor is S.M. Stoller Corporation (Stoller). Paragon Surveying 
(Paragon) of Denver, Colorado is the subcontractor's surveyor. 

Equipment 

Stoller had the following equipment on site: 

(2) Cat 14G Graders 

(3) Cat 633D scrapers 

(1) Water Trucks 

(3) Bobcat T300 
(2) Cat Forklift 
( I )  Cat 325L Backhoe 
(2) Volvo Dump Truck 

( 1 )  Cat 8256 pad-foot compactor 

(1) Cat 950B front-end loader 

(2) Cat D6R LGP dozer 
(1) Cat CS-583C vibrating smooth drum compactor 

(1) Cat Rubber Tire Backhoe 



Stoller is continuing to place grading fill on the east side of the cap. The material is 

being placed in one foot or thinner lifts, allowed to dry as needed then compacted with a 
minimum of four passes of the 825. f i e  contractor performed a test fill on the east end 
of the cap using the new import Rocky Flats Alluvium. This RF Alluvium is similar to 
the original except that it has a slightly higher plasticity. The test fill was done in two 
one foot lifts, surveyed, and each lift compacted with four passes of the 825. The area 
was proof rolled with two passes of a loaded scraper, and no deflection was observed by 
QA, QC, Earth Tech, or Kaiser Hill representatives. Two test pits were excavated to look 
for voids and any loose compaction, none were found. Stoller is also continuing to place 
cushion soil on section one and two. The material is being placed, cut to final grade, and 
compacted with the Cat CS-583C then record surveyed. Then QC tests the moisture and 
density, and if everything passes and the area is free of any divots or protrusions greater 
than '/z inch it is released for liner. 

being hauled from the perimeter channel and placed at existing moisture. The fill is . -- 
_ .  

. .. 

The liner crew has placed a total of 89 panels of GCL on the west 400 feet of the cap. 
The GCL was placed with 6 inch overlap on the edge seams and a 2 foot overlap on the 
butt seams, with granular bentonite on the butt seams. The liner crew also placed a total 
of 26 panels of FML over the top of the GCL. The FML was inspected and marked for 
any defects on a continual basis. The panels were wedge welded and pressure tested on 
all seams, and all passed. The defect areas were all either patched or bead welded with 
an extrusion welder. The destructive samples taken were patched using an extrusion 
welder. All patches and bead welds were tested with a vacuum box, and all passed. The 
welders performed test welds at the beginning of each day and after lunch for peel and 
shear strengths for wedge and extrusion welders. The tests passed before any welding 
was done on the cap. All destructive samples taken to date have been tested by QC and 
have been within specification for both shear and peel strengths. 

The contractor has also started the installation of the gas vent system from the west end 
of the vent. The perforated pipe is being placed in a one foot deep trench with washed 
drainage gravel. The top of the pipe four inches from the top of the trench, and the 
surface is covered with a strip of 802. nonwoven geotextile to help protect the GCL. The 
vertical pipe has not been set at this time, the ends are being surveyed and the liner will 
be cut when they are ready for installation. 

, 

Stoller received and offloaded I I9 rolls of Geosynthetic Clay Liner (GCL) and 96 rolls of 
Geosynthetic Drainage Net (GDN) on to staging areas 2 and 3,  and covered them with a 
large tarp for storage. All rolls have been inspected and documented. 

Field Action Items 

During this period; no field action items were issued. 
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Noncon formances 

None 

Record Surveys 

Record surveys have been completed on the west 450’ of the cushion material (Section 
1). The record survey for the next 300’ of the regrade surface has also been completed 
(Section 3). All panels of GCL and FML have been surveyed after placement, 

Hold Point Release 

During this reporting period the hold point release was issued for the regrade surface 
prior to the placement of cushion soil on section 3 of the PLF. A hold point release has 
also been signed for Section 2 of the cushion soil, the west 450’ for liner, Daily hold 
point releases have also been signed when liner has been placed to allow for the next 
layer of liner. 

CQAE Geosynthetic Sampling, Testing, and Materials Received 

Geosynthetic Clay Liner 

446 rolls of GCL material (Bentomat ST) have been delivered and offloaded. All rolls 
have been inspected, logged and covered with a tarp for storage. Conformance samples 
have been received at Advanced Terra Testing from the manufacturer. The QA 
conformance samples have been tested and are within specification. MQC data has been 
received on the GCL and is currently being reviewed, and has been within specification 
to date. 

Geomem bran e 

79 rolls of Geomembrane material (60-mil LLDPE) have been delivered; all rolls have 
been received and are being stored in the staging areas. All rolls have been inspected, 
logged and covered with a tarp for storage. MQC data has been reviewed and is within 
specification as required by the Q N Q C  plans. Conformance samples have been 
received at Advanced Terra Testing from the manufacturer. The QA conformance 
samples have been tested and are within specification. 

Geosyrdtetic Composite Drainage Net 

402 rolls of GDN material (TexDrain 200 DS 8) have been delivered and offloaded. All 
rolls have been inspected, logged and covered with a tarp for storage. Conformance 
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samples have been received at Advanced Terra Testing from the manufacturer and are 
currently being tested. MQC data has been received on the GDN and is currently being 
reviewed. 

CQAE and CQC Soil Sampling and Testing 

The Site Quality Assurance Manager (SQAM) working with the CQAE monitored the 
construction contractor's activities during the week. No CQA samples were obtained. 

Meetings 

The weekly site meeting was held on site on Thursday November 4, and the QC/QA 
meeting was held immediately after. EPA, CDPHE, CQAE and CTR were on site for the 
weekly and QC/QA meetings, as well as a tour afterward. 

CQA and CQC Personnel On-Site 

CQAE personnel (SQAM), and CQC were on site Monday through Saturday during 
working hours for this reporting period. 

//-//-o s/ 
Josflalentine, &fl& / SQAM Date 
?&a Tech 

Jo&gh. Rahe, P.E., CQAE 
TetA Tech 

Distribution: CQAE (John Rahe) 
CTR (Bob Davis) 
EPA 
CDPHE 
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WEEKLY FIELD MONITORING SUMMARY NUMBER 12 
November 11, THROUGH November 17,,2004 
CONSTRUCTION QUALITY ASSlhANCE 

ROCKY FLATS ENVIRONMENTAL TECHNOLOGY SITE 
GOLDEN, COLORADO 

Introduction 

TetraTech has prepared this weekly summary of Construction Quality Assurance (CQA) 
monitoring and testing performed for construction of the present landfill cap from 
November 1 1 through November 17,2004. This weekly report summatizes the 
construction activities, CQA and Construction Quality Control (CQC) testing, and 
surveying activities for the Present Landfill (PLY liner construction, geosynthetic 
deliveries and all related activities for the CoxistiuctiXin Gf the PLF Accelerated Action. 

Tetra Tech is the on-site CQA Engineer (GQAEi) proGding CQA services as a 
subcontractor to the Rocky Flats Contractor Kaiser-Hill Company, LLC (K-H). Earth 
Tech is the design engineer for the PLF contracted by Kaiser-Hill Company. The 
Program Management Contractor (PMC) team is providing the CQC services for the 
PLF. The PMC team consists of S.M. Stoller Corporation as the prime with Neilson- 
Skanska, Colorado Linings International, Paragon Surveying and Golder Associates, Inc. 
Golder Associates is performing the CQC services. Advanced Terra Testing Inc. of 
Lakewood, Colorado is Performing CQA laboratory testing services for soils and 
geos ynthetics. 

. i r .  1 -., \ - . 

. . .  
Construction Synopsis I .  

.. -.. I .  
i '  

The construction subcontractor is S.M. Stoller -Corporation (Stoller). Paragon Surveying 
(Paragon) of Denver, Colorado is the subeontractor'slsiweyor. 

Equipment 

Stoller had the following equipment on site: 
(1) Cat 8256 pad-foot compactor 

- '  (2) Cat 14G Graders 
(1) Cat 950B front-end loader 
(1) Cat 966F front-end loader .. 

(3) Cat 633D scrapers " 

(2) Cat D6R LGP dozer L . 

.*. (1) Water Trucks 

(3) Bobcat T300 
(2) Cat Forklift 

* (1) Cat 325L Backhoe 

: :  i :  

. . .  

( I )  Cat CS-583C vibrating, smoo.tli d d  compactor 

( I )  Cat Rubber Tire Backtioe -.' ' . 

. .... . . . .  . . ~  ....... ..._ . . . .  . . .  
. .  . . . . . .  ;.:.- 

... 
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c . .... . 

.. (2) Volvo A35C Dump Truck 
(3) Volvo A3OC Dump Ti& . 

.- _-  L - .  * 

Stoller is continuing to place grading fill on the east side of the cap. Thetmaterial is 
being hauled fkom Centennial and placed at existing moisture. The fill is being placed in 
one foot or thinner lifts, allowed to dry as needed then compacted with a minimum of 
four passes of the 825. Stoller is also continuing to place cushion soil on section two and 
three. The material is being placed, graded to final grade, and compacted with the Cat 
CS-583C (in either vibratory or static mode) then record surveyed. Then QC tests the 
mcrisime- and-density,-aud- iEeverything passes and the area is fiee of my  divots or 
protrusions greater than '/z inch it is releaskd for liner. Stoller is also starting to place the 
10 inch cushion layer on the west end of the GDN. The material is being hauled to the 
edge of the liner and placed using a doziz qr a hnt-end loader. The loader is being used 
to dump material over the edge of the pile't-0, help .Contiol the wrinkles in the FML. No 
final grading or testing has been done at +is time on the 10 inch layer. 

The liner crew has placed a total of 117 panels of GCL on the west 500 feet of the cap 
form the beginning of the project. The GCL was placed with 6 inch overlap on the edge 
seams and a 2 foot overlap on the butt seams, with granular bentonite on the butt seams. 
The liner crew also placed a total of 34 panels of FMI, over the top of the GCL from the 
beginning of the project. The FML was inspected and marked for any defects on a 
continual basis. The panels were wedge welded and pressure tested on all seams, and all 
passed. The defect areas were all either patched or bead welded with an extrusion 
welder. The destructive samples w e n  were-patched using an extrusion welder. All 
patches and bead welds were tested with avacuum box, and all passed. The welders 
performed test welds at the beginning of each day and .after lunch for peel and shear 
strengths for wedge and extrusion weldw.:':The festsgassed before any welding was 
done on the cap. All destructive samples taken to date have been tested by QC and have 
been within specification for both shear and peel skengths. Stoller has also been placing 
GDN on top of the FML prior to the placement of the 10 inch cushion material. The 
GDN is being overlapped six inches on all edge seams and two feet on all butt seams and 
tied every five feet and one foot respectively. The edge seams are being lyster welded 
after being tied, and the butt seams are capped with a nonwoven geosynthetic and lyster 
we1 ded . 

The contractor has also continued the installation of the gas vent system from the west 
end of the vent. The perforated pipe is bei-ng plaGed in a one foot deep by one foot wide 
minimum trench with washed drainage gravel.,- n e  top of the pipe is four inches from 
the top of the trench, and the surface is coyered with a strip of 802. nonwoven geotextjle 
to help protect the GCL. The vertical pipe has not been set at this time, the ends are 
being surveyed and the liner will be cut when .they are ready for installation. 

Field Action Items 

During this period, no field action items were issued. 

. .  

0:: . .  . 
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-- - - - .  
Noncon formances I 

None 

Record Surveys 

Record surveys have been completed on the west 600' of the six inch cushion material 
(Section 2). The record survey for the next 300' of the regrade surface has also been 
completed (Section 3,900' fiom the west end), All panels of GCL and FML have been 
surveyed after placement. 

Hold Point Release 
I. :.. ~ . . . . .  ..... i _ . ' L  ...... 1 

......... ..: . 
../.i.. 

I . .  . . . . .  i ;: . '  . . .  
* i  ,+-, 

During this reporting period the hold point release was issued for a portion of Section 3 
of the six inch cushion soil, and the west 600' for FML liner. Daily hold point releases 
have also been signed when liner has been placed to allow for the next layer of h e r .  

CQAE Geosynthetic Sampling, Testing, and Materials Received 

, Geosynth etic Clay .Liner 

446 rolls of GCL material (Bentomat ST),have..been delivered and offloaded. All rolls 
have been inspected, logged and covered with a tarp, for storage. Conformance samples 
have been received at Advanced Terra T e s ~ g  ( -  . . . . . . . . . . . . .  :fiom..the : . - .  manufacturer, The QA 
conformimce samples have been tested.md:.afe within.specification. MQC data has been 
received on the GCL and is currently being :reviewed,"and has been within specification 
to date. . . .  

Geomembrane 

79 rolls of Geomembrane material (60-mil LLDPE) have been delivered; alf rolls have 
been received and are being stored in the staging areas. All rolls have been inspected, 
logged and covered with a tarp for storage. MQC data has been reviewed and is within 
specification as required by the QNQC plans. Conformance samples have been 
received at Advanced Terra Testing from the manufacturer. The QA conformance 
samples have been tested and are within specification. 

Geosynthetic Composite Drainage Net . . .  

402 rolls of GDN material (TexDrain 200 DS 8) have been delivered and offloaded. All 
rolls have been inspected, logged and covered with a tarp for storage. Conformance 
samples have been received at Advanced Terra Testing from the manufacturer and are 
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. 'currently being tested. MQC data has bee@.received.on the GDN 'and is m t l y  being . .  . 
. '  'I . .  , ,_,.,.. .:. . . ' . .  .. 

. . . .  reviewed. 
. :_ . .  . .  

. .  . .  

CQAE and CQCSoUSampling and Testkg 

The Site Quality Assurance Manager (SQAM) working with the CQAE monitored the 
construction contractor's activities during the week. No CQA samples were obtained. 

Meetings 

The weekly site meeting was canceled ,due.?o weather and the holiday. 

CQA and CQC Personnel OnSite 

CQAE personnel (SQAM), and CQC were on; site Monday through Saturday during 
working hours for this reporting period. 

*- - .  . _  . . . .. . . .  . 
. .  

. .  
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WEEKLY FIELD MONITORING SUMMARY NUMBER 13 
November 18, THROUGH December 1,2004 
CONSTRUCTION QUALITY ASSURANCE 

ROCKY FLATS ENVIRONMENTAL TECHNOLOGY SITE 
GOLDEN, COLORADO 

0 

Introduction 

TetraTech has prepared this weekly summary of Construction Quality Assurance (CQA) 
monitoring and testing performed for construction of the present landfill cap from 
November 18 through December 1 , 2004. This weekly report summarizes the 
construction activities, CQA and Construction Quality Control (CQC) testing, and 
surveying activities for the Present Landfill (PLF) liner construction, geosynthetic 
deliveries and all related activities for the construction of the PLF Accelerated Action. 

Tetra Tech is the on-site CQA Engineer (CQAE) providing CQA services as a 
subcontractor to the Rocky Flats Contractor Kaiser-Hill Company, LLC (K-H). Earth 
Tech is the design engineer for the PLF contracted by Kaiser-Hill Company. The 
Program Management Contractor (PMC) team is providing the CQC services for the 
PLF. The PMC team consists of S.M. Stoller Corporation as the prime with Neilson- 
Skanska, Colorado Linings International, Paragon Surveying and Golder Associates, Inc. 
Golder Associates is performing the CQC services. Advanced Terra Testing Inc. of 
Lakewood, Colorado is Performing CQA laboratory testing services for soils and 
geosynthetics. 

I Construction Synopsis 

The construction subcontractor is S.M. Stoller Corporation (Stoller). Paragon Surveying 
(Paragon) of Denver, Colorado is the subcontractor’s surveyor. 

Equipment 

Stoller had the following equipment on site: 

(2) Cat 14G Graders 

(3) Cat 633D scrapers 

(1) Water Trucks 

(3) Bobcat T300 
(2) Cat Forklift 
( 1 )  Cat 32SL Backhoe 

( 1 )  Cat 8256 pad-foot compactor 

( 1 )  Cat 950B front-end loader 
(1) Cat 966F front-end loader 

(2) Cat D6R LGP dozer 
( 1 )  Cat CS-583C vibrating smooth drum compactor 

( 1 )  Cat Rubber Tire Backhoe 
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(2) Volvo A35C Dump Truck 
(3) Volvo A30C Dump Truck 

Stoller is continuing to place grading fill on the east side of the cap. The material is 
being hauled fiom Centennial and placed at existing moisture. The fill is being placed in 
one foot or thinner lifts, allowed to dry as needed then compacted with a minimum of 
four passes of the 825. Stoller is also continuing to place 6 inch cushion soil on section 
three. The material is being placed, graded to final grade, and compacted with the Cat 
CS-583C (in either vibratory or static mode) then record surveyed. Then QC tests the 
moisture and density, and if everything passes and the area is free of any divots or 
protrusions greater than '/z inch it is released for liner. Stoller is also continuing to place 
the 10 inch cushion layer on the west end of the GDN. The material is being hauled to 
the edge of the liner and placed using a front-end loader. The loader is being used to 
dump material over the edge of the pile to help control the wrinkles in the FML. No final 
grading or testing has been done at this time on the I O  inch layer. 

The liner crew has placed a total of 164 panels of GCL on the west 700 feet of the cap 
form the beginning of the project. The GCL was placed with 6 inch overlap on the edge 
seams and a 2 foot overlap on the butt seams, with granular bentonite on the butt seams. 
The liner crew also placed a total of 47 panels of FML over the top of the GCL from the 
beginning of the project. The FML was inspected and marked for any defects on a 
continual basis. The panels were wedge welded and pressure tested on all seams, and all 
passed. The defect areas were all either patched or bead welded with an extrusion 
welder. The destructive samples taken were patched using an extrusion welder. A11 
patches and bead welds were tested with a vacuum box, and all passed. The welders 
performed test welds at the beginning of each day and after lunch for peel and shear 
strengths for wedge and extrusion welders. The tests passed before any welding was 
done on the cap. All destructive samples taken to date have been tested by QC and have 
been within specification for both shear and peel strengths. Colorado Linings has also 
been placing GDN on top of the FML prior to the placement of the 10 inch cushion 
material. The GDN is being overlapped six inches on all edge seams and two feet on all 
butt seams and tied every five feet and one foot respectively. The edge seams are being 
wedge welded or sewn after being tied, and the butt seams are capped with a nonwoven 
geosynthetic and lyster weided. 

The contractor has also continued the installation of the gas vent system from the west 
end of the landfill vent. The perforated pipe is being placed in a one foot deep by one 
foot wide minimum trench with washed drainage gravel. The top of the pipe is four 
inches from the top of the trench, and the surface is covered with a strip of 802 /square 
yard. nonwoven geotextile to help protect the GCL. The vertical pipe has not been set at 
this time, the ends are being surveyed and the liner will be cut when they are ready for 
installation. 

The work was slow during this period due to the holiday and wet cold snowy weather. 
Much of the work done during this reporting period was done November 18-24. e 
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Field Action Items 

During this period, no field action items were issued. 

Noncon formances 

None 

Record Surveys 

Record surveys have been completed on the west 675’ of the six inch cushion material 
(Section 2). The record survey for the next 300’ of the regrade surface has also been 
completed (Section 3,900’ from the west end). All panels of GCL, FML and GDN have 
been surveyed after placement. 

Hold Point Release 

During this reporting period the hold point release was issued for a portion of Section 3 
of the six inch cushion soil, and the west 675’ for FML liner. Daily hold point releases 
have also been signed when liner has been placed to allow for the next layer of liner. 

CQAE Geosynthetic Sampling, Testing, and Materials Received 

Geosynthetic Clay Liner 

446 rolls of GCL material (Bentomat ST) have been delivered and offloaded. All rolls 
have been inspected, logged and covered with a tarp for storage. Conformance samples 
have been received at Advanced Terra Testing from the manufacturer. The QA 
conformance samples have been tested and are within specification. MQC data has been 
received on the GCL and is currently being reviewed, and has been within specification 
to date. 

Geomembran e 

79 rolls of Geomembrane material (60-mil LLDPE) have been delivered; all rolls have 
been received and are being stored in the staging areas. All rolls have been inspected, 
logged and covered with a tarp for storage. MQC data has been reviewed and is within 
specification as required by the QNQC plans. Conformance samples have been 
received at Advanced Terra Testing from the manufacturer. The QA conformance 
samples have been tested and are within specification. 
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Geosynthetic Composite Drainage Net 

402 rolls of GDN material (TexDrain 200 DS 8) have been delivered and offloaded. All 
rolls have been inspected, logged and covered with a tarp for storage. Conformance 
samples have been received at Advanced Terra Testing from the manufacturer and are 
currently being tested. MQC data has been received on the GDN and is currently being 
reviewed. 

CQAE and CQCSoil Sampling and Testing 

The Site Quality Assurance Manager (SQAM) working with the CQAE monitored the 
construction contractor’s activities during the week. A CQA sample was obtained for 
peel and sheer testing of the FML, as well as a nuclear density test on the 6” cushion 
material. 

Meetings 

The weekly site meeting was canceled due to weather and the holiday. 

CQA and CQC Personnel On-Site 

CQAE personnel (SQAM), and CQC were on site Monday through Saturday during 
for November 25-28 for the holiday. 

/7 - z -t.+ 
Valentine, SQAM Date I 

-TL (z- ft- 84 , 
(Jbhn H. Rahe, P.E., CQAE hate 
v 
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WEEKLY FIELD MONITORING SUMMARY NUMBER 14 
December 2, THROUGH December 8,2004 

CONSTRUCTION QUALITY ASSURANCE 
ROCKY FLATS ENVIRONMENTAL TECHNOLOGY SITE 

GOLDEN, COLORADO 

Introduction 

TetraTech has prepared this weekly summary of Construction Quality Assurance (CQA) 
monitoring and testing performed for construction of the present landfill cap from 
December 2 through December 8,2004. This weekly report summarizes the construction 
activities, CQA and Construction Quality Control (CQC) testing, and surveying activities 
for the Present Landfill (PLF) liner construction, geosynthetic deliveries and all related 
activities for the construction of the PLF Accelerated Action. 

Tetra Tech is the on-site CQA Engineer (CQAE) providing CQA services as a 
subcontractor to the Rocky Flats Contractor Kaiser-Hill Company, LLC (K-H). Earth 
Tech is the design engineer for the PLF contracted by Kaiser-Hill Company. The 
Program Management Contractor (PMC) team is providing the CQC services for the 
PLF. The PMC team consists of S.M. Stoller Corporation as the prime with NeiIson- 
Skanska, Colorado Linings International, Paragon Surveying and Golder Associates, Inc. 
Golder Associates is performing the CQC services. Advanced Terra Testing Inc. of 
Lakewood, Colorado is Performing CQA laboratory testing services for soils and 
geosynthetics. 

Construction Synopsis 

The construction subcontractor is S.M. Stoller Corporation (Stoller). Paragon Surveying 
(Paragon) of Denver, Colorado is the subcontractor's surveyor. 

Equipment 

Stoller had the following equipment on site: 

(2) Cat 14G Graders 

(3) Cat 633D scrapers 

( 1 )  Water Trucks 

(3) Bobcat T300 
(2) Cat Forklift 
( I )  Cat 325L Backhoe 

(1) Cat 8256 pad-foot compactor 

(1) Cat 950B front-end loader 
(1) Cat 966F front-end loader 

(2) Cat D6R LGP dozer 
(1) Cat CS-583C vibrating smooth drum compactor 

(1) Cat Rubber Tire Backhoe 



(2) Volvo A35C Dump Truck 
(3) Volvo A30C Dump Truck 

Stoller has been removing the top of the Rocky Flats Alluvium down to 14 inches to 
remove frost in order to continuing to place grading fill on the east side of the cap. The 
new material is being hauled from Centennial and placed at existing moisture. The fill is 
being placed in one foot or thinner lifts, and then compacted with a minimum of four 
passes of the 825. Stoller is also removing and replacing soft and frozen areas on the 6 
inch cushion layer just east of the edge of the previously placed FML. The new material 
is being placed, graded to final grade, and compacted with the Cat CS-583C (in either 
vibratory or static mode) then record surveyed. Then QC is retesting the moisture and 
density, and if everything passes and the area is free of any divots or protrusions greater 
than ?A inch it is released for liner. Stoller is also continuing to place the 10 inch cushion 
layer on the west end of the GDN. The material is being hauled to the edge of the liner 
and placed using a front-end loader. The loader is being used to dump material over the 
edge of the pile to help control the wrinkles in the FML. No final grading or testing has 
been done at this time on the 10 inch layer. 

The liner crew spent the first part of this reporting period removing snow from the GDN 
and FML using a rotary broom on a Bobcat as well as hand brooms and shovels. The 
GDN has some damage due to snow removal, all areas have been documented by QC and 
repairs are in progress. The damaged areas are being covered with a GDN patch and 
leister welded in place per the specifications. The crew has placed a total of 21 9 panels of 
GCL on the west 775 feet of the cap from the beginning of the project. The GCL was 
placed with 6 inch overlap on the edge seams and a 2 foot overlap on the butt seams, with 
granular bentonite on the butt seams. The liner crew also placed a total of 57 panels of 
FML over the top of the GCL from the beginning of the project. The FML was inspected 
and marked for any defects on a continual basis. The panels were wedge welded and 
pressure tested on all seams, and all passed. The defect areas were all either patched or 
bead welded with an extrusion welder. The destructive samples taken were patched using 
an extrusion welder. All patches and bead welds were tested with a vacuum box, and all 
passed. The welders performed test welds at the beginning of each day and after lunch 
for peel and shear strengths for wedge and extrusion welders. The tests passed before 
any welding was done on the cap. All 38 destructive samples taken to date have been 
tested by QC and have been within specification for both shear and peel strengths. 
Colorado Linings has also placed a total of 149 panels of GDN on top of the FML prior 
to the placement of the IO inch cushion material. The GDN is being overlapped six 
inches on all edge seams and tied every 5 feet, and two feet on all butt seams and tied 
every foot. The edge seams are being wedge welded or sewn after being tied, and the 
butt seams are capped with a nonwoven geosynthetic and leister welded. 

The contractor has also continued the installation of the gas vent system from the west 
end of the landfill vent. The perforated pipe is being placed in a one foot deep by one 
foot wide minimum trench with washed drainage gravel. The top of the pipc is four 
inches from the top of the trench, and the surface is covered with a strip of 807. /square 
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yard nonwoven geotextile to help protect the GCL- The vertical pipe has not been set at 
this time, the ends are being surveyed and the liner will be cut when they are ready for 
instdlation. 

e 
Field Action I t e m  

During this period, no field action items were issued. 

Noncon formances 

None 

Record Surveys 

Record surveys have been completed on the west 775’ of the six inch cushion material 
(Section 3). The record survey for the next 300’ of the regrade surface has also been 
completed (Section 3, 1075’ from the west end). The section of 6 inch cushion that was 
reworked due to frost and wet material was resurveyed prior to release. All panels of 
GCL, FML and GDN have been surveyed after placement. 

Hold Poini Release 

During this reporting period the hold point release was issued for a portion of Section 3 
of the six inch cushion soil, and the west 775’ for FML liner. Daily hold point releases 
have also been signed when liner has been placed to allow for the next layer of liner. 

CQAE Geosynth etic Sampling, Testing, and Materials Received 

Geosynthetic Clay Liner 

446 rolls of GCL material (Bentomat ST) have been delivered and offloaded. All rolls 
have been inspected, logged and covered with a tarp for storage. Conformance samples 
have been received at Advanced Terra Testing from the manufacturer. The QA 
conformance samples have been tested and are within specification. MQC data has been 
received on the GCL and is currently being reviewed, and has been within specification 
to date. 

Geomem bran e 

79 rolls of Geomembrane material (60-mil LLDPE) have been delivered; all rolls have 
been received and are being stored in the staging areas. All rolls have been inspected, 
logged and covered with a tarp for storage. MQC data has been.reviewed and is within 
specification as required by the QNQC plans. Conformance samples have been 
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received at Advanced Terra Testing from the manufacturer. The QA conformance 
samples have been tested and are within specification. 

Geosynthefic Composife Drainage lvef 

402 rolls of GDN material (TexDrain 200 DS 8) have been delivered and offloaded. All 
rolls have been inspected, logged and covered with a tarp for storage. Conformance 
samples have been received at Advanced Terra Testing from the manufacturer and are 
currently being tested. MQC data has been received on the GDN and is currently being 
reviewed. 

- 

CQAE and CQC Soil Sampling and Testing 

The Site Quality Assurance Manager (SQAM) working with the CQAE monitored the 
construction contractor’s activities during the week. A CQA sample was obtained for 
peel and sheer testing of the FML, as well as a nuclear density test on the 6” cushion 
mat eri a1 . 

Meetings 

The weekly site meeting was held on-site on December 2,. with only site personnel, Bob 
Davis, and John Rahe. 

CQA and CQC Personnel On-Site 

e): . _ . A  

CQAE personnel (SQAM), and CQC were on site Monday through Sunday during 
working hours for this reporting period. 

12- //+4 Hfl& sh Valentine, SQAM Date 

[Z/[+/ e+ 
Da\e ’ 

f 6 s  
he, P.E., CQAE 

Distribution: CQAE (John Rahe) 
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WEEKLY FIELD MONITORING SUMMARY NUMBER 15 
December 9, THROUGH December 15,2004 
CONSTRUCTION QUALITY ASSURANCE 

ROCKY FLATS ENVIRONMENTAL TECHNOLOGY SITE 
GOLDEN, COLORADO 

Introduction 

TetraTech has prepared this weekly summary of Construction Quality Assurance (CQA) 
monitoring and testing performed for construction of the present landfill cap fi-om 
December 9 through December 15,2004. This weekly report summarizes the 
construction activities, CQA and Construction Quality Control (CQC) testing, and 
surveying activities for the Present Landfill (PLF) liner construction, geosynthetic 
deliveries and all related activities for the construction of the PLF Accelerated Action. 

Tetra Tech is the on-site CQA Engineer (CQAE) providing CQA services as a 
subcontractor to the Rocky Flats Contractor Kaiser-Hill Company, LLC (K-H). Earth 
Tech is the design engineer for the PLF contracted by Kaiser-Hill Company. The 
Program Management Contractor (PMC) team is providing the CQC services for the 
PLF. The PMC team consists of S.M. Stoller Corporation as the prime with Neilson- 
Skanska, Colorado Linings International, Paragon Surveying and Golder Associates, Inc. 
Golder Associates is performing the CQC services. Advanced Terra Testing Inc. of 

geosynthetics. 
’ Lakewood, Colorado is Performing CQA laboratory testing services for soils and 

Construction Synopsis 

The construction subcontractor is S.M. Stoller Corporation (Stoller). Paragon Surveying 
(Paragon) of Denver, Colorado is the subcontractor’s surveyor. 

Equipment 

Stoller had the following equipment on site: 

(2) Cat 14G Graders 

(3) Cat 633D scrapers 

( I )  Water Trucks 

(3) Bobcat T300 
(2) Cat Forklift 
(1) Cat 325L Backhoe 

(1) Cat 8256 pad-foot compactor 

(1) Cat 9S0B front-end loader 
( I )  Cat 966F front-end loader 

(2) Cat D6R LGP dozer 
( 1 )  Cat CS-S83C vibrating smooth drum compactor 

(1) Cat Rubber Tire Backhoe 



(2) Volvo A35C Dump Truck 
(3) Volvo A30C Dump Truck e.) . .  , .. 

The contractor is continuing to place the import Rocky Flats Alluvium, the material is 
being hauled from Centennial and placed at existing moisture. The fill is being placed in 
one foot or thinner lifts, and then compacted with a minimum of four passes of the 825. 
Stoller also continued to place the 6 inch cushion material towards the 5980 line. The 
material is being placed, graded to final grade, and compacted with'the Cat CS-583C (in 
either vibratory or static mode) then record surveyed. Then QC is testing the moisture 
and density, and if everything passes and the area is free of any divots or protrusions 
greater than !4 inch it is released for liner. Stoller is dso continuing to place the 10 inch 
cushion layer on the west end of the GDN. The material is being hauled to the edge of 
the liner and placed using a front-end loader. The loader is being used to dump material 
over the edge of the pile to help control the wrinkles in the FML. The contractor has 
started to fifiish grade some of the 10 inch cushion, but none is ready for testing at this 
time. Stoller started to remove the pond sediment from the north and west sides of the 
pond. The sediment is being hauled with the 'volvos to the east edge of the 5980 line and 
stockpiled for fbrther processing at a later date. 

~p 

The crew has placed a total of 323 panels of GCL on the west 925 feet of the cap from 
the beginning of the project. The GCL was placed with 6 inch overlap on the edge seams 
and a 2 foot overlap on the butt seams, with granular bentonite at the butt seams. The 
liner crew also placed a total of 87 panels of FML over the top of the GCL from the 
beginning of the project. The FML was inspected and marked for any defects on a 
continual basis. The panels were wedge welded and pressure tested on all seams, and all 
passed. The defect areas were all either patched or bead welded with an extrusion 
welder. The destructive samples taken were patched using an extrusion welder. All 
patches and bead welds were tested with a vacuum box, and all passed. The welders 
performed test welds at the beginning of each day and after lunch for peel and shear 
strengths for wedge and extrusion welders. Two of the test welds failed and had to be 
retested prior to welding on the cap. AI1 5 1 destructive samples taken to date on FML 
seams have been tested by QC and have been within specification for both shear and peel 
strengths. Colorado Linings has also placed a total of 186 panels of GDN on top of the 
FML prior to the placement of the 10 inch cushion material. The GDN is being 
overlapped six inches on all edge seams and tied every S feet, and two feet on all butt 
seams and tied every foot. The edge seams are being sewn afier being tied, and the butt 
seams are capped with a nonwoven geosynthetic and leister welded. Due to high winds 
no liner was placed for two days this week. 

0 i, 

The contractor has also continued the installation of the gas vent system from the west 
end of the landfill vent to line 20400. The perforated pipe is being placed in a one foot 
deep by one foot wide minimum trench with washed drainage gravel. The top of the pipe 
is four inches from the top of the trench, and the surface is covered with a strip of 802 
/square yard nonwoven geotextile to help protect the GCL. The vertical pipe has not 
been set at this time, the ends are being surveyed and the liner will be cut when they are 
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ready for installation. The vertical vent pipe locations on the west end have been 
cordoned off so that no 10 inch cushion is placed around a 10 foot diameter circle to 
allow for the pipe installation. 

’ 

Field Action Items 

During this period, no field action items were issued. 

Noncon formances 

Two test welds failed during this reporting period. The welds were redone, retested and 
passed before any welding was done on the cap 

Record Surveys 

Record surveys have been completed on the west 1025’ of the six inch cushion material 
(Section 3). The record survey for the regrade surface to the 5980 line has also been 
completed. All panels of GCL, FML and GDN have been surveyed after placement. 

Hold Point Release 

During this reporting period the hold point release was issued for a portion of Section 3 
of the six inch cushion soil to the 20450 survey line( 1025’ from the west end), and the 
west 850’ for FML liner. Daily hold point releases have also been signed when liner has 
been placed to allow for the next layer of liner. 

CQAE Geosynthetic Sampling, Testing, and Materials Received 

Geosynthetic Clay Liner 

446 rolls of GCL material (Bentomat ST) have been delivered and offloaded. AI1 rolls 
have been inspected, logged and covered with a tarp for storage. Conformance samples 
have been received at Advanced Terra Testing from the manufacturer. The QA 
conformance samples have been tested and are within specification. MQC data has been 
received on the GCL, reviewed, and has been within specification to date. 

Geomem bran e 

79 rolls of Geomembrane material (60-mil LLDPE) have been delivered; all rolls have 
been received and are being stored in the staging areas. All rolls have been inspected, 
logged and covered with a tarp for storage. MQC data has been reviewed and is within 
specification as required by the QMQC plans. Conformance samples have been 
received at Advanced Terra Testing from the manufacturer. The QA conformance 
samples have been tested ‘and are within specification. 
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i .  Geosynthetic Composite Drainage Net 

402 rolls of GDN material (TexDrain 200 DS 8) have been delivered and offloaded. All 
rolls have been inspected, logged and covered with a tarp for storage. Conformance 
samples have been received at Advanced Terra Testing fiom the manufacturer and testing 
has been completed and reviewed. 

CQAE and CQC Soil Sampling and Testing 

The Site Quality Assurance Manager (SQAM) working with the CQAE monitored the 
construction contractor’s activities during the week. A total of 2 CQA destructive 
samples have been obtained for peel and sheer testing of the FML, as well as a total of 5 
nuclear density tests on the 6” cushion material. 

Meetings 

The weekly site meeting was held on-site on December 9, QC/QA personnel EPA, 
CDPHE, and Bob Davis. 

CQA and CQC Personnel OnSite 

CQAE personnel (SQAM), and CQC were on site Monday through Sunday during 
working hours for this reporting period. 

/2 - /h -64 
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WEEKLY FIELD MONITORING SUMMARY NUMBER 16 
December 16, THROUGH December 22,2004 
CONSTRUCTION QUALITY ASSURANCE 

ROCKY FLATS ENVIRONMENTAL TECHNOLOGY SITE 
GOLDEN, COLORADO 

Introduction 

TetraTech has prepared this weekly summary of Construction Quality Assurance (CQA) 
monitoring and testing perfonned for construction of the present landfill cap fiom 
December 16 through December 22,2004. This weekly report summarizes the 
construction activities, CQA and Construction Quality Control (CQC) testing, and 
surveying activities for the Present Landfill (PLF) liner construction, geosynthetic 
deliveries and all related activities for the construction of the PLF Accelerated Action. 

Tetra Tech is the on-site CQA Engineer (CQAE) providing CQA services as a 
subcontractor to the Rocky Flats Contractor Kaiser-Hill Company, LLC (K-H). Earth 
Tech is the design engineer for the PLF contracted by Kaiser-Hill Company. The 
Program Management Contractor (PMC) team is providing the CQC services for the 
PLF. The PMC team consists of S.M. Stoller Corporation as the prime with Neilson- 
Skanska, Colorado Linings International, Paragon Surveying and Golder Associates, Inc. 
Golder Associates is performing the CQC services. Advanced Terra Testing Inc. of 
Lakewood, Colorado is Performing CQA laboratory testing services for soils and 
geosynthetics. 

Consiruction Synopsis 

The construction subcontractor is S.M. Stoller Corporation (Stoller). Paragon Surveying 
(Paragon) of Denver, Colorado is the subcontractor's surveyor. 

Equipment 

Stoller had the following equipment on site: 

(2) Cat 14G Graders 

(3) Cat 633D scrapers - 
(1) Cat D8 dozer 

( I )  Water Trucks 

( 3 )  Bobcat T300 

( I  ) Cat 8256 pad-foot compactor 

( 1 )  Cat 950B front-end loader 
( 1 )  Cat 966F front-end loader 

(2) Cat D6R LGP dozer 

(1) Cat D6 dozer with Rome Plow 
(2) Cat CS-583C vibrating smooth drum compactor 

(1) Cat Rubber Tire Backhoe 
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(2) Cat Forklift 
0 

0 

(2) Cat 325L Backhoe (1) long reach 
(2) Volvo A35C Dump Truck 
(3) Volvo A30C Dump Truck 

Stoller has completed placing the 6 inch cushion material to the 5980 line. The material 
was placed, graded to final grade, and compacted with the Cat CS-583C (in either 
vibratory or static mode) then record surveyed. Then QUQA tested the moisture and 
density, and all passed. Then the area was inspected to make sure the area was free of 
any divots or protrusions greater than !4 inch and it was released for liner. Stoller is also 
continuing to place the 10 inch cushion layer on the west end of the GDN. The material 
is being hauled to the edge of the liner and placed using a front-end loader. The loader is 
being used to dump material over the edge of the pile to help control the wrinkles in the 
FML. The contractor has started to finish grade some of the 10 inch cushion, but none is 
ready for testing at this time. Stoller continued to remove the pond sediment from the 
sides of the pond. The dry sediment is being hauled with the Volvos to the east edge of 
the 5980 line and stockpiled for further processing at a later date. The very wet pond 
sediment is being treated in place with the CKD before it will be hauled to the cap. The 
CKD is being mixed into the pond using the long reach backhoe, and allowed to stand 
overnight. None has been dewatered enough to haul to the cap at this time. 

The crew has placed a total of 396 panels of GCL on the west 1 125 feet of the cap from 
the beginning of the project to the 5980 line. The GCL was placed with 6 inch overlap 
on the edge seams and a 2 foot overlap on the butt seams, with granular bentonite at the 
butt seams. The liner crew also placed a total of 104 panels of FML over the top of the 
GCL from the beginning of the project. The FML was inspected and marked for any 
defects on a continual basis. The panels were wedge welded and pressure tested on all 
seams, and all passed. The defect areas were all either patched or bead welded with an 
extrusion welder. The destructive samples taken were patched using an extrusion welder. 
All patches and bead welds were tested with a vacuum box, and all passed. The welders 
performed test welds at the beginning of each day and after lunch for peel and shear 
strengths for wedge and extrusion welders. Sixty four destructive samples have been 
marked, and approximately 60 tested to date on the FML seams. All seams that have been 
tested by QC have been within specification for both shear and peel strengths. Colorado 
Linings has also placed a total of 21 5 panels of GDN on top of the FML prior to the 
placement of the 10 inch cushion material. The GDN is being overlapped six inches on 
all edge seams and tied every 5 feet, and overlapped two feet on all butt seams and tied 
every foot. The edge seams are being sewn after being tied, and the butt seams are 
capped with a nonwoven geosynthetic and leister welded. Due to some very high winds 
( I  00+ mph) the exposed GDN was damaged. The internal ties failed to hold the net 
together, so the GDN was pulled apart from panel TI 53 to T215. The stitching held and 
kept the panels from blowing away. The panels are currently being cut'apart, overlapped 
6 inches and retied every 5 feet then resewn. The butt seams had very little damage, but 
any damaged areas found were retied every I foot and the cap strips were leistered back 
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in place. The FML, had no wind damage, but a wrinkle was pushed from the east end 
near the GDN that may need some attention at a later date. 

The contractor has also installed the gas vent system from the west end of the landfill 
vent to the 5980 h e .  The perforated pipe was placed in a one foot deep by one foot wide 
minimum trench whh washed drainage gravel. The top of the pipe is four inches fiom 
the top of the trench, and the surface is covered with a strip of 802 /square yard 
nonwoven geotextile to help protect the GCL. The vertical pipe has not been set at this 
time, the ends are being surveyed and the liner will be cut when they are ready for 
installation. The vertical vent pipe locations on the west end have been cordoned offso 
that no 10 inch cushion is placed around. a 10 foot diameter circle to allow for the vertical 
pipe installation. 

Field Action Items 

During this period, no field action items were issued. 

Noncon formances 

The wind damaged areas on the GDN are currently being repaired. 

Record Surveys 

Record surveys have been completed on the west 1 125’ of the six incll cushion material 
(Section 3). The record survey for the regrade surface to the 5980 line has also been 
completed. All panels of GCL, FML and GDN have been surveyed after placement. The 
GDN will be resurveyed after the wind repairs are complete. 

Hold Point Release 

During this reporting period the hold point reIease was issued for the remaining six inch 
cushion soil to the 5980 line. Daily hold point releases have also been signed when liner 
has been placed to allow for the next layer of liner. 

CQAE Geosynth etic Sampling, Testing, and Materials Received 

Geosynthetic Clay Liner 

446 rolls of GCL material (Bentomat ST) have been delivered and offloaded. All rolls 
have been inspected, logged and covered with a tarp for storage. Conformance samples 
have been received at Advanced Terra Testing from the manufacturer. The QA 
conformance samples have been tested and are within specification. MQC data has been 
received on the GCL, reviewed, and has been within specification to date. 

Geoni em bran e 
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79 rolls of Geomembrane material (60-mil LLDPE) have been delivered; all rolls have 
been received and are being stored in the staging areas. All rolls have been inspected, 
logged and covered with a tarp for storage. MQC data has been reviewed and is within 
specification as required by the QNQC plans. Conformance samples have been 
received at Advanced 'Terra Testing from the manufacturer. The QA conformance 
samples have been tested and are within specification. 

Geosyntheiic Composite Drainage Net 

402 rolls of GDN material (TexDrain 200 DS 8) have been delivered and offloaded. All 
rolls have been inspected, logged and covered with a tarp for storage. Conformance 
samples have been received at Advanced Terra Testing from the manufacturer and testing 
has been completed and reviewed. 

CQAE and CQC Soil Sampling and Testing '. 

The Site Quality Assurance Manager (SQAM) working with the CQAE monitored the 
construction contractor's activities during the week. A total of 3 CQA destructive 
samples have been obtained for peel and sheer testing of the FML, as well as a total of 6 
nuclear density tests on the 6" cushion material. 

Meeiings 

The weekly site meeting was held on-site on December 16, QC/QA personnel EPA, 
CDPHE, DOE, John Rahe, and Bob Davis. 

CQA and CQC Personnel On-Site 

CQAE personnel (SQAM), and CQC were on site Monday through Sunday during 
working hours for this reporting period. 

/2 -22 -0q 
J f i  Valentine, SQAM Date /+Tetra Tech 
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WEEKLY FIELD MONITORING SUMMARY NUMBER 17 
December 23,2004 THROUGH January 5,2005 

CONSTRUCTION QUALITY ASSURANCE 
ROCKY FLATS ENVIRONMENTAL TECHNOLOGY SITE 

GOLDEN, COLORADO 

' 

Introduction 

TetraTech has prepared this weekly summary of Construction Quality Assurance (CQA) 
monitoring and testing performed for construction of the present landfill cap fiom 
December 23,2004 through January 5,2005. This weekly report summarizes the 
construction activities, CQA and Construction Quality Control (CQC) testing, and 
surveying activities for the Present Landfill (PLF) liner construction, geosynthetic 
deliveries and all related activities for the construction of the PLF Accelerated Action. 

Tetra Tech is the on-site CQA Engineer (CQAE) providing CQA services as a 
subcontractor to the Rocky Flats Contractor Kaiser-Hi11 Company, LLC (K-H). Earth 
Tech is the design engineer for the PLF contracted by Kaiser-Hill Company. The 
Program Management Contractor (PMC) team is providing the CQC services for the 
PLF. The PMC team consists of S.M. Stoller Corporation as the prime with Neilson- 
Skanska, Colorado Linings International, Paragon Surveying and Golder Associates, Inc. 
Golder Associates is performing the CQC services. Advanced Terra Testing Inc. of 
Lakewood, Colorado is Performing CQA laboratory testing services for soils and 
geosynthetics. 

Construction Synopsis 

The construction subcontractor is S.M. Stoller Corporation (Stoller). Paragon Surveying 
(Paragon) of Denver, Colorado is the subcontractor's surveyor. 

Equipment 

Stoller had the following equipment on site: 

(2) Cat 14G Graders 

(3) Cat 633D scrapers 

( I )  Cat D8 dozer 

( 1 )  Water Trucks 

(3) Bobcat T300 

(1) Cat 8256 pad-foot compactor 

( I )  Cat 950B front-end loader 
( 1 )  Cat 966F front-end loader 

(2) Cat D6R LGP dozer 

( 1 )  Cat D6 dozer with Rome Plow 
(2) Cat CS-583C vibrating smooth drum compactor 

( 1 )  Cat Rubber Tire Backhoe 
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(2) Cat Forklift 
(2) Cat 325L Backhoe (1) long reach 
(2) Volvo A35C Dump Truck 
(3) Volvo A30C Dump Truck 

Stoller is continuing to place the I O  inch cushion layer on the west end of the GDN. The 
material is being hauled to the edge of the liner and placed using a front-end loader. The 
loader is being used to dump material over the edge of the pile to help control the 
wrinkles in the Fh4L and GDN. The contractor has started to finish grade some of the 10 
inch cushion, approximately 175 feet has been tested for compaction, surveyed and 
released. Stoller continued to remove the pond sediment from the sides of the pond. The 
dry sediment was hauled with the Volvos to the east edge of the 5980 line and stockpiled 
for M e r  processing at a later date. The very wet pond sediment was treated in place 
with the CKD before being hauled to the cap. The CKD was mixed into the pond using 
the long reach backhoe, and allowed to stand for several days before being hauled. All of 
the sediment was hauled to the east end of the 5980 line by 1/4/05. A11 of the sediment 
requires compaction on the PLF. 

The liner crew has placed a total of 396 panels of GCL on the west 1125 feet of the cap 
from the beginning of the project to the 5980 line. The GCL was placed with 6 inch 
overlap on the edge seams and a 2 foot overlap on the butt seams, with granular bentonite 
at the butt seams. The liner crew also placed a total of 104 panels of FML over the top of 
the GCL from the beginning of the project. The FML was inspected and marked for any 
defects on a continual basis. The panels were wedge welded and pressure tested on all 
seams. One 60' section failed a pressure test and was capped with FML and extrusion 
welded. The defect areas were all either patched or bead welded with an extrusion 
welder. The destructive samples taken were patched using an extrusion welder. Many 
patches and bead welds were tested with a vacuum box, and all tested passed. Some 
patches and bead welds have not been vacuum tested at this time, testing will be done 
prior to placement of GDN. The welders performed test welds at the beginning of each 
day and after lunch for peel and shear strengths for wedge and extrusion welders. Sixty 
five destructive samples have been marked, and approximately 60 tested to date on the 
FML seams. All seams that have been tested by QC have been within specification for 
both shear and peel strengths. There was one seam that had a failed pressure test so 
approximately a 60 foot section was capped and extrusion welded. 

Colorado Linings has also placed a total of 223 panels of GDN on top of the FML prior 
to the placement of the 10 inch cushion material. The GDN is being overlapped six 
inches on all edge seams and tied every 5 feet, and overlapped two feet on all butt seams 
and tied every foot. The edge seams are being sewn after being tied, and the butt seams 
are capped with a nonwoven geosynthetic and leister welded. Due to some very high 
winds ( I  00+ mph) the exposed GDN was damaged. The internal ties failed to hold the 
net together, so the GDN was pulled apart from panel TI 53 to T2 15. The stitching held 
and kept the panels from blowing away. The panels have been cut apart, overlapped 6 
inches and retied every 5 feet and currently being resewn. The.butt seams had very little 



damage, but any damaged areas found were retied every 1 foot and the cap strips were 
leistered back in place. 

The contractor has also installed the gas vent system from the west end of the landfill 
vent to the 5980 line. The perforated pipe was placed in a one foot-deep by one foot wide 
minimum trench with washed drainage grave1. The top of the pipe is four inches from 
the top of the trench, and the surface is covered with a strip of 802 /square yard 
nonwoven geotextile to help protect the GCL. The vertical pipe has not been set at this 
time, the ends are being surveyed and the liner will be cut when they are ready for 
installation. The vertical vent pipe locations on the west end have been cordoned off so 
that no 10 inch cushion is placed around a 10 foot diameter circle to allow for the vertical 
pipe installation. 

Field Action Items 

During this period, no field action items were issued. 

Noncon formances 

The wind damaged areas on the GDN are currently being repaired as discussed above. 
The FML seam that failed and was capped with the extrusion needs to be vacuum tested. 

Record Surveys 

All panels of GCL, FML and GDN have been surveyed after placement. The GDN is 
being resurveyed as the wind repairs are completed. The first section of ten inch cushion 
material has been surveyed to approximately the 19600 grid line. 

Hold Point Release 

During this reporting period the hold point release was issued for the I O  inch cushion soil 
to approximately the 19600 grid line approximately 175’ for the west end. Daily hold 
point releases have also been signed when liner has been placed to allow for the next 
layer of liner. 

CQAE Geosynthetic Sampling, Testing, and Malerials Received 

Geosynthetic Cfay Liner 

446 rolls of GCL material (Bentomat ST) have been delivered and offloaded: All rolls 
have been inspected, logged and covered with a tarp for storage. Conforniance samples 
have been received at Advanced Terra Testing from the manufacturer. The QA 
conformance samples have been tested and are within specification. MQC data has been 
received on the GCL, reviewed, and has been within specification to date. 

. 
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Geomembrane 
79 rolls of Geomembrane material (60-mil LLDPE) have been delivered; all rolIs have 
been received and are being stored in the staging areas. All rolls have been inspected, - 
logged and covered with a tarp for storage. MQC data has been reviewed and i s  within 
specification as required by the QNQC plans. Conformance samples have been 
received at Advanced Terra Testing from the manufacturer. The QA conformance 
samples have been tested and are within specification. 

Geosynthetic Composite Drainage Net 

402 rolls of GDN material (TexDrain 200 DS 8) have been delivered and offloaded. AI1 
rolls have been inspected, logged and covered with a tarp for storage. Conformance 
samples have been received at Advanced Terra Testing from the manufacturer and testing 
has been completed and reviewed. 

CQAE and CQC Soil Sampling and Testing 

The Site Quality Assurance Manager (SQAM) working with the CQAE monitored the 
construction contractor’s activities during the week. A total of 3 CQA destructive 
samples have been obtained for peel and sheer testing of the FML, as well as a total of 6 
nuclear density tests on the 6” cushion material. 

Meetings 

The weekly site meeting was held on-site on December 22, QC/QA personnel attended, 
no one else attended due to the holiday. 

CQA and CQC Personnel On-Site 

CQAE personnel (SQAM), and CQC were on site December 23,2004 and January 3-5, 

- 1-b -0s 
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WEEKLY FLELD MONITORING SUMMARY NUMBER 18 
January 6,2005 THROUGH January 12,2005 
CONSTRUCTION QUALITY ASSURANCE 

ROCKY FLATS ENVIRONMENTAL TECHNOLOGY SITE 
GOLDEN, COLORADO 

Introduction 

TetraTech‘has prepared this weekly summary of Construction Quality Assurance (CQA) 
monitoring and testing performed for construction of the present landfill cap fi-om 
January 6,.2004 through January 12,2005. This weekly report summarizes the 
construction activities, CQA and Construction Quality Control (CQC) testing, and 
surveying activities for the Present Landfill (PLF) liner construction, geosynthetic 
deliveries and all related activities for the construction of the PLF Accelerated Action. 

Tetra Tech is the on-site CQA Engineer (CQAE) providing CQA services as a 
subcontractor to the Rocky Flats Contractor;Kaiser-Hill Company, LLC (K-H). Earth 
Tech is the design engineer for the PLF contracted-by-Kaiser-Hill Company. The 
Program Management Contractor (PMC) team is providing the CQC services for the 
PLF. The PMC team consists of S.M. Stoller Corporation as the prime with Neilson- 
Skanska, Colorado Linings International, Paragon Surveying and Golder Associates, Inc. 
Golder Associates is performing the CQC services. Advanced Terra Testing Jnc. of 
Lakewood, Colorado is ?Performing CQA laboratory testing services for soils and 
geos ynthetics. 

Construction Synopsis 

The construction subcontractor is S.M. Stoller Corporation (Stoller). Paragon Surveying 
(Paragon) of Denver, Colorado is the subcontractor’s surveyor. 

Equipment 

Stoller had the following equipment on site: 

(2) Cat 14G Graders 

(3) Cat 633D scrapers 

(1) Cat D8 dozer 

( I  ) Water Trucks 

(3) Bobcat T300 

(1)  Cat 8256 pad-foot compactor 

(1)  Cat 950B front-end loader 
( I )  Cat 966F front-end loader 

(2) Cat D6R LGP dozer 

( 1 )  Cat D6 dozer with Rome Plow 
(2) Cat CS-583C vibrating smooth drum compactor 

(1) Cat Rubber Tire Backhoe 
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(2) Volvo A35C Durnp.Truck 
0 (3) Volvo’A30C Dump T*ck 

(2) Cat 325L Backhoe (1) 1.ong.reach 

Stoller is continuing to place the 10 inch cushion layer from the west end of the GDN. 
The material is being hauled to the edge of the liner and placed using a front-end loader. 
The loader is being used to dump material over the edge of the pile to help control the 
wrinkles in the FML and GDN. The contractor has been finish grading the 10 inch 
cushion after placement, approximately 575 feet (the 20000grid line) has been tested for 
compaction, surveyed and released for rock layer placement. The rock layer i s  being 
placed using end dumps and a D6 LGP dozer to spread the material. The rock has not 
shown any signs of any major segregation, and no other equipment has been running on 
the placed rock. 

The asbestos areas were proof rolled, first with an empty scraper then with a loaded 
scraper, three soft areas were found. One soft spot was found on the South edge of the 
North asbestos area, and the other in the center of the South asbestos area. The third soft 
spot was very small and in an area of approximately 5 feet of fill, so no corrective actions 
were taken. The two large soft areas were rolled with a smooth drum roller and covered 
with a nonwoven geotextile and geogrid, no fill has been placed on top at this time. 

The pond sediment has been mixed and spread into 8” lifts and compacted with the 825 
up to a 24” final lift. The south end of the pond sediment was proof rolled with a loaded 
scraper, two passes. There was one large where soft area marked, but it has not been 
reworked at this time. 

The liner crew has placed a total of 396 panels of GCL on the west 1 125 feet of the cap 
from the beginning of the project to the 5980 line. The GCL was placed with 6 inch 
overlap on the edge seams and a 2 foot overlap on the butt seams, with granular bentonite 
at the butt seams. The liner crew also placed a total of 104 panels of FML over the top of 
the GCL from the beginning of the project. The FML was inspected and marked for any 
defects on a continual basis. The panels were wedge welded and pressure tested on all 
seams. The defect areas were all either patched or bead welded with an extrusion welder. 
The destructive samples taken were patched using an extrusion welder. All patches and 
bead welds were tested with a vacuum box, and all tested passed to the 5980 line. The 
welders performed test welds at the beginning of each day and after lunch for peel and 
shear strengths for wedge and extrusion welders. No  welding has been done under the 
cold weather package to date. Sixty five destructive samples have been marked, and all 
have been tested by QC. Two destructive test areas (No. 58 and 59) failed the peel test; 
more destructive tests were taken on either side of the failed tests. The new tests were 
taken at a point half the distance to the next passing test until a passing test was obtained. 
The first seam was approximately 600’ and the second 200’. The seams were repaired by 
trimming the.excess FML off of one side of the seam, grinding the edge and extrusion 
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welding the entire length of the failure. The repaired seams were 100% vacuum tested 
and both passed. 

Colorado Linings has also placed a total of 370 panels of GDN on top of the FML prior 
to the placement of the 10 inch cushion material. The GDN is being overlapped six 
inches on all edge seams and tied every 5 feet, and.overlapped two feet on all butt se&s 
and tied every foot. The edge seams are being sewn after being tied, and the butt seams 
are capped with a nonwoven geosynthetic and leister welded. All of the wind damaged 
GDN has been repaired reinspected and released. 

Noncon formances 

Soft spots found in the asbestos and pond sediment areas. 

Record Surveys 

All panels of GCL, FML and GDN have been surveyed after placement. The GDN is 
being resurveyed as the wind repairs are completed. The first section of ten inch cushion 
material has been surveyed to approximately the 19600 grid line. 

Hold Point Release 

During this reporting period the hold point release was issued for the 10 inch cushion soil 
to approximately the 20000 grid line approximately 575’ for the west end. Daily hold 
point releases have also been signed when liner has been placed to allow for the next 
layer of liner. 

CQAE Geosynthetic Sampling, Testing, and Materials Received 

Geosynthetic Clay Liner 

446 rolls of GCL material (Bentomat ST) have been delivered and offloaded. AI1 rolls 
have been inspected, logged and covered with a tarp for storage. Conformance samples 
have been received at Advanced Terra Testing from the manufacturer. The initial QA 
conformance samples have been tested and are within specification. MQC data has been 
received on the GCL, reviewed, and has been within specification to date. Additional 
QA samples have been received for testing for the rest of the project. 

Geomembrane 
79 rolls of Geomembrane material (60-mil LLDPE) have been delivered; all rolls have 
been received and are being stored in the staging areas. All rolls have been inspected, 
logged and covered with a tarp for storage. MQC data has been reviewed and i s  within 
specification as required by the Q N Q C  plans. Conformance samples have been received 
at Advanced Terra Testing from the manufacturer. The initial QA conformance samples 
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have been tested and are within specification. AdditionaE QA samples have been 
received for testing for the rest of the project. 

Geosynthetic Composite Drainage Net 

402 rolls of GDN material (TexDrain 200 DS 8) have been delivered and offloaded. All 
rolls have been inspected, logged and covered With a tarp for storage. The initial QA 
conformance samples have been tested and are within specification. Additional QA 
samples have been received for testing for the rest of the project. 

' CQAE and CQC Soil Sampling and Testing 

The Site Quality Assurance Manager (SQAM) working with the CQAE monitored the 
construction contractor's activities during the week. A total of 3 CQA destructive 
samples have been obtained for peel and sheer testing of the FML, as well as a total of 6 
nuclear density tests on the 6" cushion material. 

Meetings 

The weekly site meeting was held on-site on January 6, CQAE, CTR, EPA and CDPHE 
attended. 

CQA and CQC Personnel On-Site 

C were on site January 6-12,2005, during working 

1-13 -OF 
Date 
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Jo$I@. Rahe, P.E., CQAE bate 
TeKa Tech 

Distribution: CQAE (John Rahe) 
CTR (Bob Davis) 
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WEEKLY FIELD MONITORING SUMMARY NUMBER 19 
January 13,2005 THROUGH January 19,2005 
CONSTRUCTION QUALITY ASSURANCE 

ROCKY FLATS ENVIRONMENTAL TECHNOLOGY SITE 
GOLDEN, COLORADO 

Introduction 

TetraTech has prepared this weekly summary of Construction Quality Assurance (CQA) 
monitoring and testing performed for construction of the present landfill cap from 
January 13,2005 through January 19,2005. This weekly report summarizes the 
construction activities, CQA and Construction Quality Control (CQC) testing, and 
surveying activities for the Present Landfill (PLF) liner construction, geosynthetic 
deliveries and all related activities for the construction of the PLF Accelerated Action. 

Tetra Tech is the on-site CQA Engineer (CQAE) providing CQA services as a 
subcontractor to the Rocky Flats Contractor Kaiser-Hill Company, LLC (K-H). Earth 
Tech is the design engineer for the PLF contracted by Kaiser-Hill Company. The 
Program Management Contractor (PMC) team is providing the CQC services for the 
PLF. The PMC team consists of S.M. Stoller Corporation as the prime with Neilson- 
Skanska, Colorado Linings International, Paragon Surveying and Golder Associates, Inc. 
Golder Associates is performing the CQC services. Advanced Terra Testing Inc. of 
Lakewood, Colorado is Performing CQA laboratory testing services for soils and 
geosynthetics. 

Construction Synopsis 

The construction subcontractor is S.M. Stoller Corporation (Stoller). Paragon Surveying 
(Paragon) of Denver, Colorado is t.he subcontractor's surveyor. 

Equipment 

Stoller had the following equipment on site: 

(2) Cat'l4G Graders 

( 3 )  Cat 6 3 3 8  scrapers 

( 1 )  Cat D8 dozer 

( 1 )  Water Trucks 

I. ( 3 )  Bobcat T300 

( I )  Cat 8256 pad-foot compactor 

( I )  Cat 950B front-end loader 
( I )  Cat 966F front-end loader 

(2) Cat D6R LGP dozer 

( I )  Cat D6 dozer with Rome Plow 
(2) Cat CS-583C vibrating smooth drum compactor 

( 1 )  Cat Rubber Tire Backhoe 
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(2) Cat Forklift 

* 
(1)HandTamper 

(2) Cat 325L Backhoe (1) long reach 
(2) Volvo A35C Dump Truck 
(3) Volvo A30C Dump Truck 

Stoller is continuing to place the 10 inch cushion layer from the west end of the GDN. 
The material is being hauled to the edge of the liner and placed using a front-end loader. 
The loader is being used to dump material over the edge of the pile to help control the 
wrinkles in the FML and GDN. The contractor has been finish grading the 10 inch 
cushion after placement, approximately 675 feet (the 201 OOgrid line) has been tested for 
compaction, surveyed and released for rock layer placement. The rock layer is being 
placed using end dumps and a D6 LGP dozer to spread the material. The rock has not 
shown any signs of any major segregation, and no other equipment has been running on 
the placed rock. 

All of the GCL, FML and GDN have been approved up to the 5980 line. The GDN is 
continually inspected after adverse weather or any event that may damage the material 
until it is covered with cushion. 

The pond sediment area was proof rolled with a loaded scraper, two complete passes. 
This includes the small area of Rocky Flats Alluvium where the very wet pond sediment 
had been placed. Three soft areas were found on the pond sediment, one near the center, 
one on the south end and one on the north end. The south and center soft spots were 
reworked by air drying and mixing in more CKD, both passed a second proof roll. The 
north soft spot is currently be reworked. Two test holes were excavated in the pond 
sediment to look for voids, and none were found. 

The liner crew started to install the HDPE vertical gas vent pipes. The liner is being cut 
and the pipe set in place. -The GCL is patched using a larger patch of GCL and granular 
bentonite. Then a FML boot is placed over the pipe and extrusion welded to the pipe and 
the existing FML, and vacuum tested on the FML. Then the GDN is patched with a piece 
of GDN leister welded in place. After the liner is complete the pipe is backfilled with 
cushion material compacted by hand with a hand tamper. 

. 

Noncon formances 

Soft spots found in the asbestos and one on the north end of the pond sediment. Some of 
the QC density tests were dry and out of spec for moisture on the south side of the IO”  
cushion near the 201 50 grid line. The area is being reworked and will be retested. 
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Record Surveys 

The next section of ten inch cushion material has been surveyed to approximately the 
201 00 grid line. The limits of the pond sediment east of the 5980 line. 

Hold Point Release 

During this reporting period the hold point release was issued for the 10 inch cushion soil 
to approximately the 20100 grid line approximately 675' from the west end. Daily hold 
point releases have also been signed when liner has been placed to allow for the next 
layer of liner. 

CQAE Geosynthetic Sampling, Testing, and Materiab Received 

Geosyntltetic Clay Liner 

I 

I 

i 

446 rolls of GCL material (Bentomat ST) have been delivered and offloaded. AI1 rolls 
have been inspected, logged and covered with a tarp for storage. Conformance samples 
have been received at Advanced Terra Testing from the manufacturer. The initial QA 
conformance samples have been tested and are within specification. MQC data has been 
received on the GCL, reviewed, and has been within specification to date. Additional 
QA samples have been received for testing for the rest of the project, including the 
Bentomat DN. 

Geomembrane 
79 rolls of Geornembrane material (60-mil LLDPE) have been delivered; all rolls have 
been received and are being stored in the staging areas. All rolls have been inspected, 
logged and covered with a tarp for storage. MQC data has been reviewed and is within 
specification as required by the QNQC plans. Conformance samples have been received 
at Advanced Terra Testing from the manufacturer. The initial QA conformance samples 
have been tested and are within specification. Additional QA samples have been 
received for testing for the rest of the project, including the 60mil textured LLDPE. 

Geosynthetic Composite Drainage Net 

402 rolls of GDN material (TexDrain 200 DS 8) have been delivered and offloaded. All 
rolls have been inspected, logged and covered with a tarp for storage. The initial QA 
conformance samples have been tested and are within specification. Additional QA 
samples have been received for testing for the rest of the project. 

0 
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CQ4E and CQC Soil Sampling and Testing 

The Site Quality Assurance Manager (SQAMJ working with the CQAE monitored the 
construction contractor's activities during the week. A total of 3 CQA destructive 
samples have been obtained for peel and sheer testing of the FML, as well as a total of 6 
nuclear density tests on the 6" cushion material. Golder ran another large gradation on 
the rock layer material, preliminary results were within specification. 

Meetings 

The weekly site meeting was held on-site on January 6, CQAE, CTR, EPA and CDPHE 
attended. 

CQA and CQC Personnel On-Site 

CQAE personnel (SQAM), and CQC were on site January 13-1 9,2005, during working 
hours. /7 

1 -Li3-0< 
JoHValentine, SQAM Date 
Tetra Tech 

Distribution: CQAE (John Rahe) 
CTR (Bob Davis) 
EPA 
CDPHE 
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WEEKLY FIELD MONITORING SUMMARY NUMBER 20 
January 20,2005 THROUGH January 26,2005 
CONSTRUCTION QUALITY ASSURANCE 

ROCKY FLATS ENVIRONMENTAL TECHNOLOGY SITE 
GOLDEN, COLORADO 

Introduction 

TetraTech has prepared this’ weekly summary of Construction Quality Assurance (CQA) 
monitoring and testing performed for construction of the present landfill cap from J 

January 20,2005 through January 26,2005. This weekly report summarizes the 
construction activities, CQA and Construction Quality Control (CQC) testing, and 
surveying activities for the Present Landfill (PLF) liner construction, geosynthetic 
deliveries and all related activities for the construction of the PLF Accelerated Action. 

Tetra Tech is the on-site CQA Engineer (CQAE) providing CQA services as a 
subcontractor to the Rocky Flats Contractor Kaiser-Hill Company, LLC (K-H). Earth 
Tech is the design engineer for the PLF contracted by Kaiser-Hill Company. The 
Program Management Contractor (PMC)’team is providing the CQC services for the 
PLF, The PMC team consists of S.M. Stoller Corporation as the prime with Neilson- 
Skanska, Colorado Linings International, Paragon Surveying and Golder Associates, Jnc. 
Golder Associates is performing the CQC services. Advanced Terra Testing Inc. of 
Lakewood, Colorado is Performing CQA laboratory testing services for soils and 
geos ynthetics. 

Construction Synopsis 

The construction subcontractor is S.M. Stoller Corporation (Stoller). Paragon Surveying 
(Paragon) of Denver, Colorado is the subcontractor’s surveyor. 

t . - .  

- 1. 

Equipment 

Stoller had the following equipment on site: 

(2) Cat 14G Graders 
0 

(3) Cat 633D scrapers 

(1)  Cat D8 dozer 
0 

(1) Water Trucks 

( 3 )  Bobcat T300 

( I )  Cat 825G pad-foot compactor 

(1)  Cat 950B fiont-end loader 
(1) Cat 966F front-end loader 

(2) Cat D6R LGP dozer 

( I )  Cat D6 dozer with Rome Plow 
(2) Cat CS-583C vibrating smooth drum compactor 

(1) Cat Rubber Tire Backhoe 

1 
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. .  
. .  

. .. . (2). Cat .Forklift . . , .  : 

0 (2) Cat 325L.Backhoe (l)’longr&ch . .  , i .  . . . . ’ . 

0 

(1) Hand Tamper 

(2) Volvo A35C Dump Teck  . .  
(3) Volvo A30C Dump Tpck 

. .  

Stoller continued to place the 10 inch cushion layer from the west end of the GDN. The 
material is being hauled to the edge of the liner and placed using a front-end loader. The 
loader is being used to dump material over the edge of the pile to help control the 
wrinkles in the FML and GDN. The contractor has finished placing the 10 inch up to the 
5980 line and is doing the final grading and compaction. The 10 inch cushion has been 
tested for compaction, surveyed and released for rock layer placement up to the 20350 
grid line (725’ from the west end). The rock layer is being placed using end dumps and a 
D6 LGP dozer to spread the material. The rock has not shown any signs of any major 
segregation, and no other equipment has been running on the placed rock. The contractor 
also continued to place the 22” Rocky Flats Alluvium from the west end of the cap. The 
material is being placed with a D6 LGP Dozer. The material is being visually inspected 
for any rock over 12”, and any found are being removed. No compactive effort is being 
used on the 22” layer, 

All of the GCL, FML and GDN have been approved up to the 5980 line. The GDN has 
been continually inspected after adverse weather or any event that may damage the 
material until it was covered with cushion. 

The regrade area on top of the pond sediment was proof rolled with a loaded scraper, two 
complete passes up to the 20600 grid line (SO’ east of the 5980 line). There were no soft 
spots found in this area. 

The CTR and Regulators were on site to observe a test pit on the north and south sides of 
the east face to assess the subgrade and slope stability. The north side was very moist, 
and had approximately 3 ’ of native overburden to weathered bedrock. The south side 
was much dryer and had only 6” to 1 ’ of overburden to weathered bedrock. The depth to 
be excavated before fill placement will be assessed in the field by the Kaiser Hill geotech. 
A bag marked asbestos was uncovered during tree removal, the bag was removed by the 
site asbestos team. No other work was done on the east face for the week. 

The liner crew completed the installation of the HDPE vertical gas vent pipes up to the 
5980 line. The liner was cut and the pipe set in place. The GCL was patched using a 
larger patch of GCL and granular bentonite. Then a FML boot is placed over the pipe 
and extrusion welded to the pipe and the existing FML, and vacuum tested on the FML. 
Then the GDN was patched with a piece of GDN leister welded in pJace. After the liner 
is complete the pipe was backfilled with cushion material compacted by hand with a hand 
tamper. 
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Noncon formances 

Soft spots found in the asbestos areas, they are currently being reworked. Preliminary 
results on a QA rock layer gradation taken on January 26,2005 are out of specification 
for the 6" material. 

Record Surveys 

The next section of ten inch cushion material has been surveyed to approximately the 
20350 grid line (725' from the west end). 

Hold Poinf Release 

During this reporting period the hold point release was issued for the 10 inch cushion soil 
to approximately the 20350 grid line approximately 725' from the west end. 

CQAE Geosynthetic Sampling, Testing, and Materials Received 

Geosynthetic Clay Liner 

446 rolls of GCL material (Bentomat ST) have been delivered and offloaded. AI1 rolls 
have been inspected, logged and covered with a tarp for storage. Conformance samples 
have been received at Advanced Terra Testing from the manufacturer. The initial QA 
conformance samples have been tested and are within specification. MQC data has been 
received on the GCL, reviewed, and has been within specification to date. Additional 
QA samples have been received for testing for the rest of the project, including the 
Bentomat DN, and are currently being reviewed. 

Geomem bran e 
79 rolls of Geomembrane material (60-mil LLDPE) have been delivered; all rolls have 
been received and are being stored in the staging areas. All rolls have been inspected, 
logged and covered with a tarp for storage. MQC data has been reviewed and is within 
specification as required by the QNQC plans. Conformance samples have been received 
at Advanced Terra Testing from the manufacturer. The initial QA conformance samples 
have been tested and are within specification. Additional QA samples have been tested 
for the rest of the project, including the 60miI textured LLDPE for the east face. One 
comformance test was out of specification for thickness and tear strength on a roll of 
6Omil LLDPE-T. This roll was rejected and further testing will be done on the adjacent 
rolls. 
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Geosynthetic Composite Drainage Net 

402 rolls of GDN material (TexDrain 200 DS 8) have been delivered and offloaded. All 
rolls have been inspected, logged and covered with a tarp for storage. The initial QA 
conformance samples have been tested and are within specification. Additional QA 
samples have been received for testing for the rest of the project and are currently being 
reviewed. 

CQAE and CQCSoil Sampling and Testing 

The Site Quality Assurance Manager (SQAM) working with the CQAE monitored the 
construction contractor's activities during the week. QA ran a large gradation taken on 
January 26,2005 on the rock layer material; preliminary results appear to be out of 
specification for the @'fraction. This will be verified by a new QC test. 

Meetings 

I The weekly site meeting was held on-site on January 20, CQAE, CTR, EPA,DOE and 
CDPHE attended. 

CQA and CQC Personnel On-Site 

CQAE personnel (SQAM), and CQC were on site January 20-26,2005, during working 
hours. /7 

1 -Z?-U.F-- 
J f i  ///& Valentine, d SQAM Date 

Ji'etra Tech 
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Distribution: CQAE (John Rahe) 
CTR (Bob Davis) 
EPA 
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WEEKLY FIELD MONITORING SUMMARY NUMBER 21 
January 27,2005 THROUGH February 2,2005 
CONSTRUCTION QUALITY ASSURANCE 

ROCKY FLATS ENVIRONMENTAL TECHNOLOGY SITE 
GOLDEN, COLORADO 

In froducfion 

TetraTech has prepared this weekly summary of Construction Quality Assurance (CQA) 
monitoring and testing performed for construction of the present landfill cap from 
January 27,2005 through February 2,2005. This weekly report summarizes the . 
construction activities, CQA and Construction Quality Control (CQC) testing, and 
surveying activities for the Present Landfill (PLF) liner construction, geosynthetic 
deliveries and all related activities for the construction of the PLF Accelerated Action. 

Tetra Tech is the on-site CQA Engineer (CQAE) providing CQA services as a 
subcontractor to the Rocky Flats Contractor Kaiser-Hill Company, LLC (K-H). Earth 
Tech is the design engineer for the PLF contracted by Kaiser-Hi11 Company. The 
Program Management Contractor (PMC) team is providing the CQC services for the 
PLF. The PMC team consists of S.M. Stoller Corporation Bs the prime with Neilson- 

. Skanska, Colorado Linings International, Paragon Surveying and Golder Associates, Inc. 
Golder Associates is performing the CQC services. Advanced Terra Testing lnc. of 
Lakewood, Colorado is Performing CQA laboratory testing services for soils and 
geos ynthetics. 

Construction Synopsis 

The construction subcontractor is S.M. Stoller Corporation (Stoller). Paragon Surveying 
(Paragon) of Denver, Colorado is the subcontractor's surveyor. 

Equipment 

Stoller had the following equipment on site: 
0 

(2) Cat 14G Graders 

(3) Cat 633D scrapers 
0 

( 1 )  Cat D8 dozer 

(1) Water Trucks 

(1)Bobcat T300 

(1) Cat 8256 pad-foot compactor 

(1) Cat 950B front-end loader 
(1) Cat 966F front-end loader 

(2) Cat D6R LGP dozer 

(1) Cat D6 dozer with Rome Plow 
(1) Cat CS-583C vibrating smooth drum compactor 

( I )  Cat Rubber Tire Backhoe 



. .... -- 

(1) Cat Forklift 
(2) Cat 325L Backhoe 

(1) Hand Tamper 

(2) Volvo A35C Dump Truck 
(3) Volvo A30C Dump Truck 

The 10 inch cushion has been tested for compaction, surveyed and released for rock layer 
placement up to the 20550 grid line, the 5980 line ( I  150’ from the west end). The rock 
layer is being placed using end dumps and a D6 LGP dozer to spread the material. The 
rock has a few small areas of segregation that we hope to eliminate by using a different 
method of placement. No other equipment has been running on the placed rock. The 
contractor also continued to place the 22’’ Rocky Flats Alluvium from the west end of the 
cap. The material is  being placed with a D6 LGP Dozer. The material is being visually 
inspected for any rock over 12”, and any found are being removed. No compactive effott 
is being used on the 22” layer. The areas that trucks and any other equipment are 
traveling will be scarified to help reduce compaction in the upper growth-mediap(zone. A 
haul truck rolled at the end of the day on 2/2/05 and the site was shutdown for the rest of 
the day to be evaluated. 

The regrade area on top of the pond sediment was proof rolled with a loaded scraper, two 
complete passes up to the 20700 grid line (1 50’ east of the 5980 line). There were no soft 
spots found in this area. 

The seep collection area was excavated and a comer of the pre-existing collection liner 
was damaged. It is currently being reviewed for repair or replacement. Clear and grub 
was completed on the south side of the east face, all the soil removed was stockpiled with 
the other topsoil. Three more test pits were excavated near the area of the planned seep 
treatment system to check the depth of stable material. The stable material ranged fcom 
3’ to 1’ in depth. The sub excavation was started in fiont of the seep after the test pits. 
The seep was temporarily rerouted further down the pond with a temporary cascade 
aeration treatment system. 

Non conformances 

Soft spots found in the asbestos areas, are currently being reworked. The final results on 
a QA rock layer gradation taken on January 26,2005 are out of specification for the Q7 

material. A new gradation is scheduled for later this week with QA and QC, pending the 
weather. A moisture content sample from one of the sandcone tests was out of 
specification (dry 2.5%), but the density was within the 95% standard proctor value. 
Some small areas of segregation in the rock layer have been noted. 

Record Surveys 

The next section of rock layer has been surveyed to the 20200 grid line (775’ from the 
west end). .. . 

2 



:* 
Hold Point Release 

During this reporting period the hold point release was issued for the I O  inch cushion soil 
to approximately the 20350 grid line approximately 725' from the west end. 

CQAE Geosynthetic Sampling, Testing, and MateriaLr Received 

Geosynthetic Clay Liner 

472 rolls of GCL material (Bentomat ST) and 7 rolls of GCL material (Bentomat DN) 
have been delivered and omoaded. All rolls have been inspected, logged and covered 
with a tarp for storage. Conformance samples have been received at Advanced Term 
Testing from the manufacturer. The initial QA conformance samples have been tested 
and are within specification. MQC data has been received on the GCL, reviewed, and has 
been within specification to date. Additional QA samples have been received for testing 
for the rest of the project, including the Bentomat DN, and are currently being completed 
and reviewed. One more sample of Bentomat ST has been received for testing for the 

and needed to complete the approval. 
I extra material needed to finish the top of the cap. Additional MQC data is in progress 

Geomembran e 
- /79 rolls ofGeomernbrane material (60-mil LLDPE) have been delivered; all rolls have 

been received and are being stored in the staging areas. All rolls have been inspected, 
logged and covered with a tarp for storage. MQC data has been reviewed and is within 
specification as required by the QNQC plans. Conformance samples have been received 
at Advanced Terra Testing from the manufacturer. The initial QA conformance samples 
have been tested and are within specification. Addition4 QA samples have been tested 
for the rest of the project, including the 60mil textured LLDPE for the east face. One 
comformance test was out of specification for thickness and tear swength on a. roll of 
6Omil LLDPE-T. This roll was rejected and further testing is being done on subsequent 
rolls as well as two new lots. The final rollkof smooth 60 mil to finish the top of the cap 
have been tested and have been given preliminary approval. 

@ 

Geosynthetic Composite Drainage Net I 

463 rolls of GDN material (TexDrain 200 DS 8) have been delivered and offloaded. All 
rolls have been inspected, logged and covered with a tarp for storage. The initial QA 
conformance samples have been tested and are within specification. Additional QA 
samples have been received and reviewed for testing for the rest of the project and have 
been given preliminary approval. 

I CQAE and CQC Soil Sampling and Testing 
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The Site Quality Assurance Manager (SQAM) working with the CQAE monitored the 
construction contractor’s activities during the week. The remaining section of I O  
cushion material to the 5980 line was tested for moisture and density. 

Meetings. 

The weekly site meeting was held on-site on January 27, CTR, EPA, DOE and CDPHE 
attended. The CQAE did a site visit on the afternoon of January 27 after the meeting. 

CQA and CQC Personnel On-Site 

CQAE personnel (SQAM), and CQC were on site Jhuary 27 through February 2,2005, 
during working hours. 

2-3 -05 
Date 

/ TetraTech 
1 

43 / o r  
JoI-hJkl. M e ,  P.E., CQAE batk 
Tetra Tech 

Distribution: CQAE (John Rahe) 
CTR (Bob Davis) 
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CDPHE 

4 



. .  

WEEKLY FIELD MONITORING SUMMARY NUMBER 22 
February 3,2005 THROUGH February 9,2005 
CONSTRUCTION QUALITY ASSURANCE 

ROCKY FLATS ENVIRONMENTAL TECHNOLOGY SITE 
GOLDEN, COLORADO 

Introduction 

TetraTech has prepared this weekly summary of Construction Quality Assurance (CQA) 
monitoring and testing performed for construction of the present landfill cap from 
February 3,2005 through February 9,2005. This weekly report summarizes the 
construction activities, CQA and Construction Quality Control (CQC) testing, and 
surveying activities for the Present Landfill (PLF) liner construction, geosynthetic 
deliveries and all related activities for the construction of the PLF Accelerated Action. 

Tetra Tech is the on-site CQA Engineer (CQAE) providing CQA services as a 
subcontractor to the Rocky Flats Contractor Kaiser-Hill Company, LLC (K-€3). Earth 
Tech is the design engineer for the PLF contracted by Kaiser-Hill Company. The 
Program Management Contractor (PMC) team is providing the CQC services for the 
PLF. The PMC team consists of S.M. Stoller Corporation as the prime with Neilson- 
Skanska, Colorado Linings International, Paragon Surveying and Golder Associates, Inc. 
Golder Associates is performing the CQC services. Advanced Terra Testing Inc. of 
Lakewood, Colorado is Performing CQA laboratory testing services for soils and 
geosynthetics. 

Construction Synopsis 

The construction subcontractor is S.M. Stoller Corporation (Stoller). Paragon Surveying 
(Paragon) of Denver, Colorado is the subcontractor’s surveyor. 

Equipment 

Stoller had the following equipment on site: 

(2) Cat 14G Graders 

(3) Cat 633D scrapers 

(1) Cat D8 dozer 

( 1 )  Water Trucks 

(])Bobcat T300 

(1) Cat 8256 pad-foot compactor 

(1) Cat 950B front-end loader 
( 1 )  Cat 966F front-end loader 

(2) Cat D6R LGP dozer 

( 1 )  Cat D6 dozer with Rome Plow 
( I )  Cat CS-583C vibrating smooth drum compactor 

( I )  Cat Rubber Tire Backhoe 
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(1) Cat Forklift 
(2) Cat 325L Backhoe 

0 

0 

(1)HandTamper 

(2) Volvo A35C Dump Truck 
(3) Volvo A30C Dump Truck 

The IO inch cushion has been retested for compaction, surveyed and released for rock 
layer placement up to the 20500 grid line, 50’ west of the 5980 line (1 100’ from the west 
end). The rock layer is being placed using end dumps and a D6 LGP dozer to spread the 
material. The new method of placement has been implemented and has helped minimize 
the segregation. No other equipment has been running on the placed rock. The 
contractor also continued to place the 22” Rocky Flats Alluvium to approximately 625’ 
from the west end of the cap. The material is being placed with a D6 LGP Dozer. The 
material is being visually inspected for any rock over 12”, and any found are being 
removed. No compactive effort is being used on the 22” layer. The areas that trucks and 
any other equipment are traveling will be scarified to help reduce compaction in the 
upper growth media zone. The liner was pulled back and inspected to see how far the 
GCL was hydrated. The GCL was hydrated approximately 3 feet in from the edge of the 
5980 line, and will have to be removed or overlapped by new material when the liner is 
continued. 

The contractor also started to place the 6,’ cushion layer east of the 5980 line. n e  
material was being placed at existing moisture, and allowed to dry as needed then 
compacted and final graded. 

The seep collection area was excavated and a comer of the pre-existing collection liner 
was damaged. It has been reviewed for repair and is scheduled to be repaired later this 
week. Clear and grub was completed on the south side of the east face. Clear and grub 
was also started on the central face, all the soil removed was stockpiled with the other 
topsoil. The sub excavation was continued in front of the seep to remove the soft 
material. A layer of riprap was placed at the bottom of the seep area to help stabilize the 
native material for placement of Rocky Flats Alluvium. An area down stream of the seep 
capture system has been filled with approximately 6’deep and 80 ‘long section from east 
to west of Rocky Flats Alluvium to bring it back up to grade. The material was placed in 
1 ’ minus lifts and compacted with a minimum of 4 passes with the 825. The seep was 
temporarily rerouted hrther down the pond with a temporary cascade aeration treatment 
sys tem. 

Noncon formances 

Soft spots found in the asbestos areas, are currently being reworked. The final results on 
a QA rock layer gradation taken on January 26,2005 are out of specification for the 6” 
material. A new gradation is scheduled for later this week with QA and QC, pending the 
weather. Damage to the seep collection system liner, repairs are to begin after f i l l  is 
placed down stream of the seep. 

0 

2 



Record Surveys 

The next section of rock layer has been surveyed‘to the 20200 grid line (775’ from the 
west end). The 10” cushion has been surveyed to the 20500 grid line ( 1  100’ fiom the 
west end). 

Hold Point Release 

During this reporting period the hold point release was reissued for the 10 inch cushion 
soil to approximately the 20500 grid line approximately 1 100’ from the west end. 

CQAE Geosynthetic Sampling, Testing? and Materials Received 

Geosynthetic Clay Liner 

472 rolls of GCL material (Bentomat S T )  and 58 rolls of GCL material (Bentomat DN) 
have been delivered and offloaded. All rolls have been inspected, logged and covered 
with a tarp for storage. Conformance samples have been received at Advanced Terra 
Testing from the manufacturer. The initial QA conformance samples have been tested 
and are within specification. MQC data has been received on the GCL, reviewed, and has 
been within specification to date. Additional Q A  samples have been received for testing 
for the rest of the project, including the Bentomat DN, and are currently being completed 
and reviewed. One more sample of Bentomat ST has been received for testing for the 
extra material needed to finish the top of the cap. Additional MQC data is in progress 
and needed to complete the approval. 

Geomem bran e 
80 rolls of Geomembrane material (60-mil LLDPE), and 3 rolls of Textured 
Geomembrane material (60-mil LLDPE-T) have been delivered; all rolls have been 
received and are being stored in the staging areas. All rolls have been inspected, logged 
and covered with a tarp for storage. MQC data has been reviewed and is within 
specification as required by the Q N Q C  plans. Conformance samples have been received 
at Advanced Terra Testing from the manufacturer. The initial QA conformance samples 
have been tested and are within specification. Additional QA samples have been tested 
for the rest of the project, including the 60miI textured LLDPE for the east face. One 
comformance test was out of specification for thickness and tear strength on a roll of 
60mil LLDPE-T. This roll was rejected and further testing is being done on subsequent 
rolls as well as two new lots. The final rolls of smooth 60 mil to finish the top of the cap 
have been tested and have been given approval. 
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Geosynthetic Composite Drainage Net 

463 rolls of GDN material (TexDrain 200 DS 8) have been delivered and omoaded. All 
rolls have been inspected, logged and covered with a tarp for storage. The initial QA 
conformance samples have been tested and are within specification. Additional QA 
samples have been received and reviewed for testing for the rest of the project and have 
been given preliminary approval. 

CQAE and CQC Soil Sampling and Testing 

The Site Quality Assurance Manager (SQAM) working with the CQAE monitored the 
construction contractor’s activities during the week. The remaining section of lo” 
cushion material to the 20500 grid line was retested for moisture and density. 

Meetings 

The weekly site meeting was held on-site on February 3, CTR, EPA, DOE and CDPHE 
attended. The CQAE did a site visit on the afternoon of February 3, after the meeting. 

CQA and CQC Personnel On-Site 

‘CQAE personnel (SQAM), and CQC were on site February 3 through February 9,2005, 
during working hours. 

Z-Ip-05- 
X s h  Valentine, SQAM Date / Tetra ‘fech 

eAL . -  .c//afe 5- 
Johnw Rahe, P.E., CQAE bat6 
Tetra Tech 

Distribution: CQAE (John Rahe) 
CTR (Bob Davis) 
EPA 
CDPHE 
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WEEKLY HELD MONITOFUNG SUMMARY NUMBER 23 
February 10,2005 THROUGH February 16,2005 

CONSTRUCTION QUALITY ASSURANCE 
ROCKY FLATS ENVIRONMENTAL TECHNOLOGY SITE 

GOLDEN, COLORADO 

Introduciion 

TetraTech has prepared this weekly summary of Construction Quality Assurance (CQA) 
monitoring and testing performed for construction of the present landfill cap fiom 
February 10,2005 through February 1 6,2005. This weekly report summarizes the 
construction activities, CQA and Construction Quality Control (CQC) testing, and 
surveying activities for the Present Landfill (PLF) liner construction, geosynthetic 
deliveries and all related activities for the construction of the PLF Accelerated Action. 

Tetra Tech is the on-site CQA Engineer (CQAE) providing CQA services as a 
subcontractor to the Rocky Flats Contractor-Kaiser-Hill’Company, LLC (K-H). Earth 
Tech is the design engineer for the PLF contracted by Kaiser-Hill Company. The 
Program Management Contractor (PMC) team is providing the CQC services for the 
PLF. The PMC team consists of S.M. Stoller Corporation as the prime with Neilson- 
Skanska, Colorado Linings International, Paragon Surveying and Golder Associates, Inc. 
Golder Associates is performing the CQC services. Advanced Terra Testing Inc. of 
Lakewood, Colorado is Performing CQA laboratory testing services for soils and 
geosynthetics. 

Construction Synopsis 

The construction subcontractor is S.M. Stoller Corporation (Stoller). Paragon Surveying 
(Paragon) of Denver, Colorado is the subcontractor’s surveyor. 

Equipment 

Stoller had the following equipment on site: 
0 

(2) Cat 14G Graders 

0 

(3) Cat 6331) scrapers 

( 1 )  Cat D8 dozer 

( I )  Water Trucks 
0 

(1  )Bobcat ‘T300 

(1) Cat 8256 pad-foot compactor 

( 1 )  Cat 950B front-end loader 
( 1 )  Cat 966F front-end loader 

(2) Cat D6R LGP dozer 

( I )  Cat D6 dozer with Rome Plow 
( I )  Cat CS-583C vibrating smooth drum compactor 

(2) Cat Rubber Tire Backhoe 



(1) Cat Forklift 
(2) Cat 325L Backhoe , 

(1) Hand Tamper 

(2) Volvo A35C Dump Truck 
(3) Volvo A30C Dump Truck 

The rock layer has been placed up to the 20500 grid line 1075’ from the west end. The 
area has been completed and is currently waiting for a record survey. The contractor also 
continued to place the 22” Rocky Flats Alluvium to approximately 825’ fiom the west 
end of the cap. The material is being placed with a D6 LGP Dozer. The material is being 
visually inspected for any rock over IT’, and any found are being removed. No 
compactive effort is being used on the 22” layer. The areas that trucks and any other 
equipment are traveling will be scarified to help reduce compaction in the upper growth 
media zone. 

The liner crew has placed a total of 457 panels of GCL on the west 1325 feet of the cap 
fiom the beginning of the project to the 20700 gn’d line. The GCL was placed with 6 
inch overlap on the edge seams and a 2 foot overlap on the butt seams, with granular 
bentonite at the butt seams. The first edge seam was overlapped approximately 3’ to 
cover the previously placed and hydrated GCL. The liner crew also placed a total of 1 19 
panels of FML over the top of the GCL from the beginning of the project to the 20700 
grid line. The FML was inspected and marked for any defects on a continual basis. The 
panels were wedge welded and pressure tested on all but the last seam. Destruct test 
number 066 failed a peel test. New samples were taken on either side to find the extent 
of the failing area. The area was approximately 50’ long on the seam of panels PI 03 and 
PI 06. Due to weather very few repairs have been done on the panels placed after the 
5980 line. The welders performed test welds at the beginning of each day and after lunch 
for peel and shear strengths for wedge and extrusion welders, and all were passing prior 
to welding on the cap. 

The seep collection area was excavated and a comer of the pre-existing collection liner 
was damaged. It has been reviewed for repair and is scheduled to be repaired later this 
week. Clear and grub was completed on the south side of the east face. Clear and grub 
was also continued on the central and north faces, all the soil removed was stockpiled 
with the other topsoil. A couple of bags of asbestos were encountered on the north face, 
all were removed by the asbestos removal team. The sub excavation was completed 
down slope of the seep capture system to remove the soft material. A layer of riprap was 
placed at the bottom of the seep area to help stabilize the native material for placement of 
Rocky Flats Alluvium. An area down stream of the seep capture system has been filled 
with approximately I O’deep and 100‘ long section from east to west of Rocky Flats 
Alluvium to bring i t  back up to grade. The material was placed in I ’ minus lifts and 
compacted with a minimum of 4 passes with the 825. The seep was temporarily rerouted 
hrther down the pond with a temporary cascade aeration treatment system. 
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Nonconformances 

Soft spots found in the asbestos areas, are currently being reworked. The final results on 
a QA rock layer gradation taken on January 26,2005 are out of specification for the 6” 
material. A new gradation is scheduled for later this week with QA and QC, pending the 
weather. Damage to the seep collection system liner, repairs are to begin after fill is 
placed down stream of the seep. A fusion weld failed a peel test on destruction test 
number 066 on panel seams P103 and P106. This will be repaired as soon as weather 
permits. 

Record Surveys 

The next section of rock layer has been surveyed to the 20200 grid line (775’ from the 
west end). The 10” cushion has been surveyed to the 20500 grid line (1  100’ from the 
west end). 

Hold Point Release 

During this reporting period the hold point release was issued for the 6 inch cushion soil 
up to approximately the 20700 grid line approximately 1300’ from the west end. A hold 
point was also signed for the 12 inch rock layer to the 20300 grid line approximately 900’ 
from the west end. 

CQAE Geosynthetic Sampling, Testing, and Materials Received 

Geosynthetic Clay Liner 

472 rolls of GCL material (Bentomat ST) and 58 rolls of GCL material (Bentomat DN) 
have been delivered and offloaded. All rolls have been inspected, logged and covered 
with a tarp for storage. Conformance samples have been received at Advanced Terra 
Testing from the manufacturer. The initial QA conformance samples have been tested 
and are within specification. MQC data has been received on the GCL, reviewed, and has 
been within specification to date. Additional QA samples have been received for testing 
for the rest of the project, including the Bentomat DN, and are currently being completed 
and reviewed. One more sample of Bentomat ST has been received for testing for the 
extra material needed to finish the top of the cap. Additional MQC data is in progress 
and needed to complete the approval. 

Geomembran e 
80 rolls of Geomembrane material (60-mil LLDPE), and 7 rolls of Textured 
Geomembrane material (60-mil LLDPE-T) have been delivered; all rolls have been 
received and are being stored in the staging areas. AI1 rolls have been inspected, logged 
and covered with a tarp for storage. MQC data has been reviewed and is within 
specification as required by the QA/QC plans. Conformance samples have been received 



at Advanced Terra Testing from the manufacturer. The initial QA conformance samples 
have been tested and are within specification. Additional QA samples have been tested 
for the rest of the project, including the 60mil textured LLDPE for the east face. One 
comformance test was out of specification for thickness and tear strength on a roll of 
6Omil LLDPE-T. This roll was rejected and M e r  testing is being done on subsequent 
rolls as well as two new lots. The final rolls of smooth 60 mil to frnish the top of the cap 
have been tested and have been given approval. 

Geosynthetic Composite Drainage Net 

463 rolls of GDN material (TexDrain 200 DS 8) have been delivered and offloaded. All 
rolls have been inspected, logged and covered with a tarp for storage. The initial QA 
conformance samples have been tested and are within specification. Additional QA 
samples have been received and reviewed for testing for the rest of the project and have 
been given preliminary approval. 

CQAE and CQC Soil Sampling and Testing 

The Site Quality Assurance Manager (SQAM) working with the CQAE monitored the 
construction contractor’s activities during the week. Nuclear density and moisture tests 
were taken on the 6” cushion material, and all were within specification. 

. 

Mee f ings 

The weekly site meeting was held on-site on February 10, CTR, EPA, DOE, CQAE and 
CDPHE attended. 

CQA and CQC PersonneI On-Site 

CQAE personnel (SQAM), and CQC were on site Febru-ary 10 through February 16, 

2 -/ y-05 
Date 
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date ’ 
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WEEKLY FIELD MONITORING SUMMARY NUMBER 24 
February 17,2005 TJXROUGH February 23,2005 

CONSTRUCTION QUALITY ASSURANCE 
ROCKY FLATS ENVIRONMENTAL TECHNOLOGY SITE 

GOLDEN, COLORADO 

Introduction 

TetraTech has prepared this weekly summary of Construction Quality Assurance (CQA) 
monitoring and testing performed for construction of the present landfill cap from 
February 17,2005 through February 23,2005. This weekly report summarizes the 
construction activities, CQA and Construction Quality Control (CQC) testing, and 
surveying activities for the Present Landfill (PLF) liner construction, geosynthetic 
deliveries and all related activities for the construction of the PLF Accelerated Action. 

Tetra Tech is the on-site CQA Engineer (CQAE) providing CQA services as a 
subcontractor to the Rocky Flats Contractor Kaiser-Hill Company, LLC (K-H). Earth 
Tech is the design engineer for the PLF contracted by Kaiser-Hill Company. The 
Program Management Contractor (PMC) team is )providing the CQC services for the 
PLF. The PMC team consists of S.M. Stoller Corporation as the prime with Neilson- 
Skanska, Colorado Linings International, Paragon Surveying and Golder Associates, Jnc. 
Golder Associates is performing the CQC services. Advanced Terra Testing Inc. of 

. .  

Lakewood, Colorado-is Performing CQA IaboratorL testing services for soils and 
geos ynth e t i cs. i, 

Construction Synopsis 

The construction subcontractor is S.M. Stoller Corporation (Stoller). Paragon Surveying 
(Paragon) of Denver, Colorado is the subcontractor’s surveyor. 

Equipment 

Stoller had the following equipment on site: 

(2) Cat 14G Graders 

(3) Cat 633D scrapers 

( I )  Cat D8 dozer 

(1 )  Water Trucks 

(])Bobcat T300 

( 1 )  Cat 8256 pad-foot compactor 

(1) Cat 950B front-end loader 
( 1 )  Cat 966F front-end loader 

(2) Cat D6R LGP dozer 

(1) Cat D6 dozer with Rome Plow 
( 1 )  Cat CS-583C vibrating smooth drum compactor 

(2) Cat Rubber Tire Backhoe 
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* (1) Cat Forklift 
(2) Cat 325L Backhoe 

(1) Hand Tamper 

(1) Cat Tracked Skid Steer Loader 

(2) Volvo A35C Dump Truck 
(3) Volvo A30C Dump Truck 

The rock layer has been placed up to the 20500 grid line 1075’ from the west end. The 
area has been completed and is currently waiting for a record survey. The contractor also 
continued to place the 22” Rocky Flats Alluvium to approximately the 20400 grid line. 
The material is being placed with a D6 LGP Dozer. The material is being visually 
inspected for any rock over 12”, and any found are being removed. No compactive effort 
is being used on the 22” layer. The areas that trucks and any other equipment are 
traveling will be scarified to help reduce compaction in the upper growth media zone 
following placement of the 2” layer of growth media. QNQC has been walking the 22” 
layer and the rock layer marking any large rocks to be removed. The rock layer has also 
been walked and marked for any areas of segregation. The areas of segregation are being 
filled and worked with a small amount cushion material to fi l l  any voids prior to the 
placement of 22” layer. 

0 Four test pits were excavated in the 22” Rocky Flats Alluvium layer to observe the 
compaction and estimate the 6” plus material. Acid tests were taken on all four sites to 
test for calcium carbonate, and all were negative. The compaction of the test pits ranged 
from low to moderate. The average estimate of the 6” plus material was 5%, although it 
varied from approximately 2%-10% at the different pits. 

The liner crew has finished all of the repairs on the FML up to the 20700 grid line. All of 
the repairs have been tested and all were passing. The liner crew also installed the last 
two gas vent risers on the center and north vent systems. The liner is being cut and the 
pipe set in place. The GCL is patched using a larger patch of GCL and granular 
bentonite. Then a FML boot is placed over the pipe and extrusion welded to the pipe and 
the existing FML, and vacuum tested on the FML. Then the GDN is patched with a piece 
of GDN leister welded in place. After the liner is complete the pipe is backfilled with 
cushion material compacted by hand with a hand tamper. 

Clear and grub was completed on the central and north faces, all the soil removed was 
stockpiled with the other topsoil. The material was placed in I ’ minus lifts and 
compacted with a minimum of 4 passes with the 825. The seep collection system was 
repaired using a bentonite and clay cutoff wall. The entire damaged area was exposed on 
the bottom, north and south sides. A new piece of liner was placed as a bamer between 
the drainage rock inside and the bentonite cutoff wall. The bentonite was placed so that i t  
sealed both sides as well as the bottom. The outlet pipe (3” Sch 80 PVC) was set in place 
and the bentonite and the clean drainage gravel were placed at the same time to support 
the liner bamer. Then a clay cutoff wall was compacted around the outlet pipe 
downstream of the bentonite. A piece of nonwoven geosynthetic was placed over the top 
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of the capture system overlapping the old geotextde to act as a filter. To finish the 
system both the inlet to the vault ad the buried temporary pipes were plugged, and the 
vault filled with pea gravel. The seep was temporarily rerouted further down the pond 
through the new pipe to the temporary cascade aeration treatment system. 

The strip drains were placed on the south face per the drawings and field fitting. The 
drains were stapled in place per the manufacturer’s specifications and covered with clean 
concrete sand. The collection sump for the strip drains was also constructed and set in 
place. The sump was built out of LLDPE 60mil by the liner crew 2S’x4’x6’ tall with an 
outlet pipe welded in place. The outlet pipe consisted of 3 inlets for the strip drains and a 
cleanout. The sump will be filled with drainage rock and capped with a piece of 
nonwoven geotextile. The outlet pipes (4” Sch 80 PVC) for the seep capture and the strip 
drain sump have been placed to the approximate location of the manholes, approximately 
80’. The pipes were placed with a minimum of 6” of gravel on the sides and bottom and 
24” on top, and the entire system is wrapped With a nonwoven geotextile. 

Noncon formances 

Soft spots found in the asbestos areas, are currently being reworked, A test on GCL 
Bentomat ST roll number 708 was out of specification for the free swell test. New 
samples have been taken from roll numbers 707 and 709 for further testing. 

Record Surveys . .  

The next section of rock layer has been surveyed to the 20500 grid line ( I  025’ from the 
west end). 

Hold Point Release. 

A hold point was also signed for the 12 inch rock layer to the 20400 grid line 
approximately 1025’ from the west end. 

CQAE Geosynthetic Sampling, Testing, and Materials Received 

Geosynthetic Clay Liner 

472 rolls of GCL material (Bentomat ST) and 58 rolls of GCL material (Bentomat DN) 
have been delivered and offloaded. All rolls have been inspected, logged and covered 
with a tarp for storage. Conformance samples have been received at Advanced Terra 
Testing from the manufacturer. The initial QA conformance samples have been tested 
and are within specification. MQC data has been received on the GCL, reviewed, and has 
been within specification to date. Additional Q A  samples have been received for testing 
for the rest of the project, including the Bentomat DN, and are currently being completed 
and reviewed. Two more sample of Bentomat ST has been received for testing for the 
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extra material needed to finish the top of the cap. Additional MQC data is in progress 
and needed to complete the approval. 

Geomembrane 
80 rolls of Geomembrane material (60-mil LLDPE), and 10 roUs of Textured 
Geomembrane material (60-mil LLDPE-T) have been delivered; all rolls have been 
received and are being stored in the staging areas. A11 rolls have been inspected, logged 
and covered with a tarp for storage. MQC data has been reviewed and is within 
specification as required by the QNQC plans. Conformance samples have been received 
at Advanced Terra Testing from the manufacturer. The initial QA conformance samples 
have been tested and are within specification. Additional QA samples have been tested 
for the rest of the project, including the 60miI textured LLDPE for the east face. One 
comformance test was out of specification for thickness and tear strength on a roll of 
60mil LLDPE-T. This roll was rejected and further testing was performed on subsequent 
rolls as well as two new lots all conformance testing was within specification. The final 
rolls of smooth 60 mil to finish the top of the cap have been tested and have been given 
approval. 

Geosynthetic Composite Drainage Net 

463 rolls of GDN material (TexDrain 200 DS 8) have been delivered and offloaded. All 
rolls have been inspected, logged and covered with a tarp for storage. The initial QA 
conformance samples have been tested and are within specification. Additional QA 
samples have been received and reviewed for testing for the rest of the project and have 
been given approval. 

CQAE and CQC Soil Sampling and Testing 

The Site Quality Assurance Manager (SQAM) working with the CQAE monitored the 
construction contractor’s activities during the week. Nuclear density and moisture tests 
were taken on the 6” cushion material, and all were within specification. Six samples of 
Rocky Flats Alluvium have been taken for the 22” layer. Six samples of Rocky Flats 
Alluvium were also taken at three other borrow sites. Concurrent QNQC gradations 
were preformed on February.22,2005 on the Rock Layer material as a retest of the QA 
test that was out of specification. Preliminary test results of the new gradations are 
within specification. 

Meetings 

The weekly site meeting was held on-site on February 17, CTR, EPA, DOE, CQAE and 
CDPHE attended. 
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CQA and CQC Personnel OnSite 

CQAE personnel (SQAM), and CQC were on site Febrkiry 17 through February 23, 
2005, during working hours. 
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WEEKLY FIELD MONITORING SUMMARY NUMBER 25 
February 24,2005 THROUGH March 2,2005 
CONSTRUCTION QUALITY ASSURANCE 

ROCKY FLATS ENVIRONMENTAL TECHNOLOGY SITE 
GOLDEN, COLORADO 

Introduction 

TetraTech has prepared this weekly summary of Construction Quality Assurance (CQA) 
monitoring and testing performed for construction of the present landfill cap fiom 
February 24,2005 through March 2,2005. This weekly report summarizes the 
construction activities, CQA and Construction Quality Control (CQC) testing, and 
surveying activities for the Present Landfill (PLF) liner construction, geosynthetic 
deliveries and all related activities for the construction of the PLF Accelerated Action. 

Tetra Tech is the on-site CQA Engineer (CQAE) providing CQA services as a 
subcontractor to the Rocky Flats Contractor Kaiser-Hill Company, LLC (K-H). Earth 
Tech is the design engineer for the PLF contracted by Kaiser-Hill Company. The 
Program Management Contractor (PMC) team is providing the CQC services for the 
PLF. The PMC team consists of S.M. Stoller Corporation as the prime with Neilson- 
Skanska, Colorado Linings International, Paragon Surveying and Golder Associates, Jnc. 
Golder Associates is performing the CQC services. Advanced Terra Testing Inc. of 
Lakewood, Colorado is Performing CQA laboratory testing services for soils and 
geos ynthetics. 

Construction Synopsis 

The construction subcontractor is S.M. Stoller Corporation (Stoller). Paragon Surveying 
(Paragon) of Denver, Colorado is the subcontractor’s surveyor. 

Stoller had the following equipment on site: 

(2) Cat 14G Graders 

(3) Cat 633D scrapers 

( 1 )  Cat D8 dozer 

( I )  Water Trucks 

(])Bobcat T300 

(1) Cat 8256 pad-foot compactor 

( I )  Cat 950B front-end loader 
(1) Cat 966F front-end loader 

(2) Cat D6R LGP dozer 

( I )  Cat D6 dozer with Rome Plow 
( 1 )  Cat CS-583C vibrating smooth drum compactor 

(2) Cat Rubber Tire Backhoe 
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0 

( I )  Cat Forklift 
(2) Cat 325L Backhoe 

0 

0 (1) Hand Tamper 

(1) Cat Tracked Skid Steer Loader 

(2) Volvo A35C Dump Truck 
(3) Volvo A30C Dump Truck 

The rock layer has been placed up to the 20700 grid line 1275’ from the west end. The 
area has been completed and is currently waiting for a record survey. The contractor also 
continued to place the 22” Rocky Flats Alluvium to approximately the 20400 grid line. 
The material is being placed with a D6 LGP Dozer. The material is being visually 
inspected for any rock over 12”, and any found are being removed. No compactive effort 
is being used on the 22” layer. The areas that trucks and any other equipment are 
traveling will be scarified to help reduce compaction in the upper growth media zone 
following placement of the 2” layer of growth media. QNQC has been walking the 22” 
layer and the rock layer marking any large rocks to be removed. The rock layer has also 
been walked and marked for any areas of segregation. The areas of segregation are being 
filled and worked with a small amount cushion material to fill any voids prior to the 
placement of 22” layer. 

The 2” layer of topsoil was started this week, only a small amount has been placed, and 
none has been surveyed at this time. The material is being placed with a scraper and 
rough graded using a grader. 

The compacted buttress fi l l  was continued on the east face with the Rocky Flats 
Alluvium. The borrow material from the 371 pile had too much clay in it to be used on 
the buttress fill,  and was stopped on March 1 ,  2005. The material is currently being 
hauled from the Centennial pit. Very little of the clay material was placed on the fill,  and 
all large clay balls were removed. The material was placed in I ’ minus lifts and 
compacted with a minimum of 4 passes with the 825 

The ship drains were placed on the north, south and central faces per the drawings and 
field fitted. The drains were spliced and stapled in place per the manufacturer’s 
specifications and covered.with clean concrete sand on the south and central faces. The 
strip drains on the north face was covered with clean drainage rock and nonwoven 
geotextile. The water is not coming out of the drain pipe from the sump. The water is 
bypassing the sump and traveling down the pipe bedding. This problem and the solution 
are currently being evaluated. 

Asbestos has been recently uncovered on both the north and south asbestos areas. The 
limits of the asbestos areas are larger than originally marked; potholing will be done lo 
find the extent of the asbestos. The liner may be enlarged, or the asbestos may be 
removed to solve the problem, both are currently being evaluated. 
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Noncon formances 

A test on GCL Bentomat ST roll numbers 707,708 and 709 were out of specification for 
the free swell test. New samples have been taken from roll numbers 706 and 71 0 for 
further testing. I f  these tests fail the contractor plans to reject all 10 rolls of Bentomat ST 
in this lot and have them replaced. Clay was observed in the Rocky Flats Alluvium 
coming 
has been found in the southeast and northeast comers of the asbestos areas approximately 
50’ outside the anchor trench. The fix for the asbestos is currently being evaluated. 

Record Surveys 

the 371 borrow pile, and the source was changed to Centennial. Asbestos 

The next section of rock layer has been surveyed to the 20400 grid line (975’ from the 
west end). 

Hold Point Release 

A hold point release was also signed for the I2  inch rock layer to the 20400 grid line 
approximately 1025’ from the west end. 

CQAE Geosynth etic Sampling, Testing, and MateriaIs Received 

Geosynthetic CIay Liner 

472 rolls of GCL material (Bentomat ST) and 58 rolls of GCL material (Bentomat DN) 
have been delivered and offloaded. All rolls have been inspected, logged and covered 
with a tarp for storage. Conformance samples have been received at Advanced Terra 
Testing from the manufacturer. The initial QA conformance samples have been tested 
and are within specification. MQC data has been received on the GCL, reviewed, and has 
been within specification to date. Additional QA samples have been received for testing 
for the rest of the project, including the Bentomat DN, and are currently being completed 
and reviewed. A few more sample of Bentomat ST have been delivered to the QA lab for 
testing for the extra material needed to finish the top of the cap. Additional MQC data is 
in progress and needed to complete the approval. 

Geomem bran e 
80 rolls of Geomembrane material (60-mil LLDPE), and I O  rolls of Textured 
Geomembrane material (60-mil LLDPE-T) have been delivered; all rolls have been 
received and are being stored in the staging areas. All rolls have been inspected, logged 
and covered with a tarp for storage. MQC data has been reviewed and is within 
specification as required by the QA/QC plans. Conformance samples have been received 
at Advanced Terra Testing from the manufacturer. The initial QA confonnance samples 
have been tested and are within specification Additional QA samples have been tested 
for the rest of the project, including the 60mil textured LLDPE for the east face. One 
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comformance test was out of specification for thickness and tear strength on a roll of 
60mil LLDPE-T. This roll was rejected and further testing was performed on subsequent 
rolls as well as two new lots all conformance testing was within specification. The final 
rolls of smooth 60 mil to finish the top of the cap have been tested and have been given 
approval. 

Geosynthetic Composite Drainage Net 

463 rolls of GDN material (TexDrain 200 DS 8) have been delivered and offloaded. AI1 
rolls have been inspected, logged and covered with a tarp for storage. The initial QA 
conformance samples have been tested and are within specification. Additional QA 
samples have been received and reviewed for testing for the rest of the project and have 
been given approval. 

CQAE and CQC Soil Sampling and Testing 

The Site Quality Assurance Manager (SQAM) working with the CQAE monitored the 
construction contractor’s activities during the week. Nuclear density and moisture tests 
were taken on the 10” cushion material, and all were within specification. 

Meetings 

The weekly site meeting was held on-site on February 24, CTR, EPA, DOE, CQAE and 
CDPHE attended. 

CQA and CQC Personnel On-Site 

CQAE personnel (SQAM), and CQC were on site February 24 through March 2,2005, 
during working hours. 

1-3-0: 
Date 

3/&- 
JohnlWRahe, P.E., CQAE batk 
Te t r N e c  h 

Distribution: CQAE (John Rahe) 
CTR (Bob Davis) 
EPA 
CDPHE 
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WEEKLY FIELD MONITORING SUMMARY NUMBER 26 
March 3,2005 THROUGH March 9,2005 

CONSTRUCTION QUALITY ASSURANCE 
ROCKY FLATS ENVIRONMENTAL TECHNOLOGY SITE 

GOLDEN, COLORADO 

Introduction 

TetraTech has prepared this weekly summary of Construction Quality Assurance (CQA) 
monitoring and testing performed for construction of the present landfill cap From Mach 
3, 2005 through March 9, 2005. This weekly report siimmarizes the construction 
activities, CQA and Construction Quality Control (CQC) testing, and surveying activities 
for the Present Landfill (PLF) liner construction, geosynthetic deliveries and all related 
activities for the construction of the PLF Accelerated Action. 

Tetra Tech is the on-site CQA Engineer (CQAE) providing CQA services as a 
subcontractor to the Rocky Flats Contractor Kaiser-Hill Company, LLC (K-H). Earth 
Tech is the design engineer for the PLF contracted by Kaiser-Hill Company. The 
Program Management Contractor (PMC) team is providing the CQC services for the 
PLF. The PMC team consists of S.M. Stoller Corporation as the prime with Neilson- 
Skanska, Colorado Linings International, Paragon Surveying and Golder Associates, Inc. 
Golder Associates is performing the CQC services. Advanced Terra Testing Inc. of 
Lakewood, Colorado is Performing CQA laboratory testing services for soils and 
- eeosynthetics. 

Construction Synopsis 

The construction subcontractor is S.M. Stoller Corporation (Stoller). Paragon Surveying 
(Paragon) of Denver, Colorado is the subcontractor's surveyor. 

Eq t I ipmen t 

Stoller had the following equipment on site: 

(3) Cat 14G Graders 

(3) Cat 633D scrapers 

( 1 )  Cat D8 dozer 

(1) Water Trucks 

( 1 )  Cat 8256 pad-foot compactor 

( 1 )  Cat 9S0B front-end loader 
(1) Cat 966F front-end loader 

(2) Cat D6R LGP dozer 

( 1 )  Cat D6 dozer with Rome Plow 
(1) Cat CS-S83C vibrating smooth drum compactor 

% 

( I )Bobcat-T300 
(2) Cat Rubber Tire Backhoe 

1 
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(1) Cat Forklift 
(2) Cat 325L Backhoe 

0 

( I )  Hand Tamper 

(1) Cat Tracked Skid Steer Loader 

(2) Volvo A35C Dump Truck 
(3) Volvo A3OC Dump Truck 

The contractor continued to  place the 22” Rocky Flats Alluvium to  approximately the 
20500 grid line. The material is being placed with a D6 LGP Dozer. The material is 
being visually inspected for any rock over 12”, and any found are being removed. No 
compactive effort is being used on the 22” layer. The areas that trucks and any other 
equipment are traveling will be scarified to help reduce compaction in the upper growth 
media zone following placement of the 2” layer of growth media. Q N Q C  has been 
walking the 22” layer and the rock layer marking any large rocks to be removed. The 
rock layer has also been walked and marked for any areas of segregation. The areas of 
segregation are being filled and worked with a small amount cushion material to  fill any 
voids prior to the placement of 22” layer. 

The large gradation QC tests were started on the 22” Rocky Flats Alluvium layer and the 
2” topsoil layer. A total of 9 areas were randomly chosen at control points, and marked 
by the survey crew. Two of the spots were excavated and the gradations started per the 
work plan. 

The 2” layer of topsoil was started this week, only a small amount has been placed, and 
none has been surveyed at this time. The material is being placed with a scraper and 
rough graded using a grader. 

The compacted buttress fill was completed on the east face with the Rocky Flats 
Alluvium. The material was placed in 1 ’ minus liAs and compacted with a minimum of 4 
passes with the 825 and finished graded. 

The water from the strip drains is still bypassing the sump and traveling down the pipe 
bedding. The sump is scheduled to be excavated and repaired later this week. 

The asbestos is being removed from the southeast asbestos area that was outside of the 
PLF cover anchor trench and loaded in removal containers. 

Nonconformances 

GCL Bentomat ST roll numbers 701 to 7 10 were out of specification for the free swell 
test. All of these rolls are being returned and a new batch will be sent. Test samples for 
the new rolls are being sent directly from the manufacturer for conformance testing. 



Record Surveys 0 __. 
The next section of rock layer has been surveyed to the 20550 grid line (1 125' fiom the 
west end). 

Hold Point Release 

A hold point release was also signed for the 12 inch rock layer to the'20550 grid line 
approximately 1125' from the west end. 

CQAE Geosynthetic Sampling, Testing, and Materials Received 

Geosynthetic Clay Liner 

472 rolls of GCL material (Bentomat ST) and 58 rolls of GCL material (Bentomat DN) 
have been delivered and offloaded. All rolls have been inspected, logged and covered 
with a tarp for storage. Conformance samples have been received at Advanced Terra 
Testing fiom the manufacturer. The initial QA conformance samples have been tested 
and are within specification including the Bentomat DN. MQC data has been received on 
the GCL, reviewed, and has been within specification to date. Additional QA samples 
have been received for testing for the rest of the project, including the Bentomat DN. A 
new sample of Bentomat ST has been delivered to the QA lab for testing for the extra 
material needed to finish the top of the cap. Additional MQC data is in progress and 
needed to complete the approval. 

Geomembran e 
80 rolls of Geomembrane material (60-mil LLDPE), and 10 rolls of Textured 
Geomembrane material (60-mil LLDPE-T) have been delivered; all rolls have been 
received and are being stored in the staging areas. All rolls have been inspected, logged 
and covered with a tarp for storage. MQC data has been reviewed and is within 
specification as required by the QNQC plans. Conformance samples have been received 
at Advanced Terra Testing from the manufacturer. The initial QA conformance samples 
have been tested and are within specification. Additional QA samples have been tested 
for the rest of the project, including the 60mil textured LLDPE for the east face. One 
comformance test was out of specification for thickness and tear strength on a roll of 
60miI LLDPE-T. This roll was rejected and hrther testing was performed on subsequent 
rolls as well as two new lots and all conformance testing was within specification. The 
final rolls of smooth 60 mil to finish the top of the cap have been tested and have been 
given approval. 

Geosynthetic Composite Drainage Net 

463 rolls of GDN material (TexDrain 200 DS 8) have been delivered and omoaded. All 
rolls have been inspected, logged and covered with a tarp for storage. The initial QA 
conformance samples have been tested and are within specification. Additional QA 0 
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samples have been received and reviewed for testing for the rest of the project and have 
been given approval. 

CQAE and CQC Soil Sampling and Testing 

The Site Quality Assurance Manager ( S Q A M )  working with the CQAE monitored the 
construction contractor’s activities during the week. The large gradations for the 22” 
Rocky Flats Alluvium layer have been started. 

Meetings 

The weekly site meeting was held on-site on March 3, 2005, CTR, EPA, DOE, CQAE 
and CDPHE attended. 

CQA and CQC Personnel On-Site 

CQAE personnel (SQAM),  and CQC were on site March 3 through March 9,2005, 
during working hours. 

?-/pas 
J&h Vglentin< SQAM Date 

/Tetra Tech 

3frPfP5- 
Dit, ‘ 

/ L + T z L  
John qbpahe, P.E., CQAE 
Tetra Tech 

Distribution: CQAE (John Rahe) 
CTR (Bob Davis) 
EPA 
CDPHE 
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WEEKLY FIELD MONITORING SUMMARY NUMBER 27 
March 10,2005 THROUGH March 16,2005 
CONSTRUCTION QUALITY ASSURANCE 

ROCKY FLATS ENVIRONMENTAL TECHNOLOGY SITE 
GOLDEN, COLORADO 

Introduction 

TetraTech has prepared this weekly summary of Construction Quality Assurance (CQA) 
monitoring and testing performed for construction of the present landfill cap fiom Mach 
10,2005 through March 16,2005 - This weekly report summarizes the construction 
activities, CQA and Construction Quality Control (CQC) testing, and surveying activities 
for the Present Landfill (PLF) liner construction, geosynthetic deliveries and all related 
activities for the construction of the PLF Accelerated Action. 

Tetra Tech is the on-site CQA Engineer (CQAE) providing CQA services as a 
subcontractor to the Rocky Flats Contractor Kaiser-Hill Company, LLC (K-H). Earth 
Tech is the design engineer for the PLF contracted by Kaiser-Hill Company. The 
Program Management Contractor (PMC) team is providing the CQC services for the 
PLF. The PMC team consists of S.M. Stoller Corporation as the prime with Neilson- 
Skanska, Colorado Linings International, Paragon Surveying and Golder Associates, Inc. 
Golder Associates is performing the CQC services. Advanced Terra Testing lnc. of 
Lakewood, Colorado is Performing CQA laboratory testing services for soils and 0 geosynthetics. 

Construction Synopsis 

The construction subcontractor is S.M. Stoller Corporation (Stoller). Paragon Surveying 
(Paragon) of Denver, Colorado is the subcontractor’s surveyor. 

Equipment 

Stoller had the following equipment on site: 

(3) Cat 14G Graders 

(3) Cat 633D scrapers 

( 1 )  Cat D8 dozer 
0 

(1) Water Trucks 

(1) Cat 8256 pad-foot compactor 

(1) Cat 950B front-end loader 
(1) Cat 966F front-end loader 

(2) Cat D6R LGP dozer 

( I )  Cat D6 dozer with Rome Plow 
(1) Cat CS-583C vibrating smooth drum compactor 

(])Bobcat T300 
(2) Cat Rubber Tire Backhoe 

1 .  
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(1 )”Cat.Track& Sieei-’Lo&dei , ’ ’ 

. _  (1) Cat Forklift . 

(2) Cat 325L Backhoe . 

(2) Volvo A35C. Dump Truck 
(3) Volvo A30C.Dump Truck 
(1 ) Hand Tamper 

‘ (1) Sheep foot wheel on backhoe 

The contractor continued to place the 22” Rocky Flats Alluvium to approximately the 
20600 grid line. The material is being placed with a D6 LGP Dozer. No compactive 
effort is being used on the 22” layer. The entire area will be scarified to help reduce 
compaction in the upper growth media zone following placement of the 2” layer of 
growth media. QNQC has been walking the 22” layer and the rock layer marking any 
rocks larger then 12” to be removed. The rock layer has also been walked and marked 
for any areas of segregation. The southeast comer of the east face has also been covered 
with 6” cushion material. The material has been placed and rough graded, but no 
compaction has been done at this time. 

The large gradation QC tests were continued on the 22” Rocky Flats Alluvium layer and 
the 2” topsoil layer. A total of 9 areas were randomly chosen at control points, and 
marked by the survey crew. Eight of the tests were done on the 22” material and one on 
the 2” material. Two more samples of Rocky Flats Alluvium have also been taken at 
Centennial for comparison. 0 
The 2” layer of topsoil was continued this week, only a small amount has been placed, 
and none has been surveyed at this time. The material is being placed with a scraper or 
haul truck and rough graded using a grader or LGP dozer. 

The strip drain sump was excavated to see why it wasn’t catching all the water from the 
strip drains. The sump was repaired by removing a low spot in front of the liner, and 
adjusting the liner so that the water was flowing into the sump. The sump was covered 
with gravel and a piece of nonwoven geotextile. The excavation was finally backfilled 
with a backhoe with a sheep foot wheel attached to the bucket. The material was placed 
in 1 ’ minus lifts and compacted with a minimum of 6 passes. This method was tested 
earlier by doing a test fill using the same method. The second pothole on the strip drain 
was checked for water flow. The water was present and flowing but under the strip drain. 
The strip drains were repaired and the area backfilled. The material was placed in 1 ’ 
minus lifts and compacted with a minimum of 4 passes with the 825 and finished graded- 

The asbestos has been removed from the southeast asbestos area that was outside of the 
PLF cover anchor trench and loaded in removal containers. The area was finished by 
backfilling it to grade. The contractor is currently removing the asbestos from the 
northeast asbestos area outside of the PLF cover anchor trench and loading it into 
removal containers. 



Noncon fomances 

None 

Record Surveys 

The next section of rock layer has been surveyed to the 20550 grid line (1 125’ fiom the 
west end). 

Hold Point Release 

A hold point release was also signed for the 12 inch rock layer to the 20550 grid line 
approximately I 125’ fiom the west end. 

CQAE Geosynth etic Sampling, Testing, and Materials Received 

Geosynthetic Clay Liner 

472 rolls of GCL material (Bentomat ST) and 58 rolls of GCL material (Bentomat DN) 
have been delivered and offloaded. A11 rolls have been inspected, logged and covered 
with a tarp for storage. Conformance samples have been received at Advanced Terra 
Testing from the manufacturer. The initial QA conformance samples have been tested 
and are within specification including the Bentomat DN. MQC data has been received on 
the GCL, reviewed, and has been within specification to date. Additional QA saniples 
have been received for testing for the rest of the project, including the Bentomat DN. A 
new sample of Bentomat ST has been delivered to the QA lab for testing for the extra 
material needed to finish the top of the cap. Additional MQC data is in progress and 
needed to complete the approval. 

Geomembran e 
80 rolls of Geomembrane material (60-mil LLDPE), and 10 rolls of Textured 
Geomembrane material (60-mil LLDPE-T) have been delivered; all rolls have been 
received and are being stored in the staging areas. All rolls have been inspected, logged 
and covered with a tarp for storage. MQC data has been reviewed and is within 
specification as required by the QA/QC plans. Conformance samples have been received 
at Advanced Terra Testing from the manufacturer. The initial QA conformance samples 
have been tested and are within specification. Additional QA samples have been tested 
for the rest of the project, including the 60miI textured LLDPE for the east face. One 
comformance test was out of specification for thickness and tear strength on a roll of 
60mil LLDPE-T. This roll was rejected and further testing was performed on subsequent 
rolls as well as two new lots and all conformance testing was within specification. The 
final rolls of smooth 60 mil to finish the top of the cap have been tested and have been 
given approval. 



Geosynthetic Composite Drainage Net ”I. . .  . .  

7 463 rolls of GDN material (TexDrain 200 DS 8) have been delivered and offloaded. All 
rolls have been inspected, logged and covered with a tarp for storage. The initial QA 
conformance samples have been tested and are within specification. Additional QA‘ 
samples have been received and reviewed for testing for the rest of the project and have 
been given approval. 

Erosion Control Matting 

A total of 288 rolls of erosion mau SCI 50, and a total of 576 rolls of C350 were 
previously delivered and off loaded. No QA samples have been taken at this time. 

CQAE and CQC Soil Sampling and Testing 

The Site Quality Assurance Manager (SQAM) working with the CQAE monitored the 
construction contractor’s activities during the week. The large gradations for the 22” 
Rocky Flats Alluvium layer have been started. 

Meeiings 

0: The weekly site meeting was held on-site on March 10, 2005, CTR, EPA, DOE, CQAE 
and CDPHE attended. 

CQA and CQC Personnel OnSite 

CQAE personnel (SQAM), and CQC were on site March 3 through March 9,2005, 
during working hours. 

3-/?-05- 
J h h  Valentine, SQAM Date 

.he t ra  Tech 

3/17/a f l  
J o ~ H .  Rahe, P.E., CQAE bat$ 
Teym Tech 

Distribution: CQAE (John Rahe) 
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WEEKLY FIELD MONITORING SUMMARY NUMBER 28 
March 17,2005 THROUGH March 23,2005 

ROCKY FLATS ENVIRONMENTAL TECHNOLOGY SITE 
GOLDEN, COLORADO 

- CONSTRUCTION QUALITY ASSURANCE 0 

In troduciion 

TetraTech has prepared this weekly summary of Construction Quality Assurance (CQA) 
monitoring and testing performed for construction of the present landfill cap from Mach 
17,2005 through March 23,2005. This weekly report summarizes the construction 
activities, CQA and Construction Quality Control (CQC) testing, and surveying activities 
for the Present Landfill (PLF) liner construction, geosynthetic deliveries and all related 
activities for the construction of the PLF Accelerated Action. 

Tetra Tech is the on-site CQA Engineer (CQAE) providing CQA services as a 
subcontractor to the Rocky Flats Contractor Kaiser-Hill Company, LLC (K-H). Earth 
Tech is the design engineer for the PLF contracted by Kaiser-Hill Company. The 
Program Management Contractor (PMC) te& is providing the CQC services for the 
PLF. The PMC team consists of S.M. Stoller Corporation as the prime with Neilson- 
Skanska, Colorado Linings International, Paragon Surveying and Golder Associates, Inc. 
Golder Associates is performing the CQC services. Advanced Terra Testing Inc. of 
Lakewood, Colorado is Performing CQA laboratory testing services for soils and 
geos ynthetics. 

Construction S’n opsis 

The construction subcontractor is S.M. Stoller Corporation (Stoller). Paragon Surveying 
(Paragon) of Denver, Colorado is the subcontractor~s surveyor. 

EquQment 

0 

Stoller had the following equipment on site: 
(1) Cat 8256 pad-foot compactor 
(3) Cat 14G Graders 
( 1  ) Cat 950B front-end loader . - 

(1) Cat 966F front-end loader 
(3) Cat 633D scrapers 
(2) Cat D6R LGP dozer 
( 1 )  Cat D8 dozer 
( I )  Cat D6 dozer with Rome Plow 
(1) Cat CS-583C vibrating smooth drum compactor 
(1)  Water Trucks 
(2) Cat Rubber Tire Backhoe 
(1)Bobcat T300 

1 
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(1) Cat Forklift 
(2) Cat 325L Backhoe 

0 

(1)HandTamper 

(1)  Cat Tracked Skid Steer Loader 

(2) Volvo A35C Dump Truck 
(3) Volvo A30C Dump Truck 

(1) Sheep foot wheel on backhoe 

The contractor continued to place the 22” Rocky Flats Alluvium to approximately the 
20600 grid line. The material is being placed with a D6 LGP Dozer and finish graded. 
No compactive effort is being used on the 22” layer. QNQC has been walking the 22” 
layer marking any rocks larger than 12” to be removed. The area is also inspected after 
ripping to mark and remove any large rocks before disking. 

The 2” layer of topsoil was continued this week, only a small amount has been placed. 
The 2” layer has been ripped both directions 12” then disked both directions and is ready 
for seeding up to the 201 50 gridline 775’ from the west end. 

The northeast asbestos area was very wet and soft where the asbestos was removed from 
outside the anchor trench. The excavation was reopened and stabilized using large rock 
then backfilling with a minimum of 2’ of Rocky Flats Alluvium and compacted. 

The contractor is excavating anchor trench for the east face liner using a tracked 
excavator. The trench is being excavated and cleaned of any large debris and the edges 
smoother as much as possible prior to the placement of the liner. 

The east face liner was started this week on &e south half of the east face. 
Approximately 50% of the face is covered with GCL Bentomat DN and textured FML 
from the southeast comer around to the center of the east face on the 4-1 slope. No 
repairs or testing have been done on the textured FML placed on the east face at this time. 

- . .  

The liner crew has placed a total of 521 panels of GCL on the west end up to the 5980 
line and on the east face of the cap form the beginning of the project. The GCL was 
placed with 6 inch overlap on the edge seams and a 2 foot overlap on the butt seams, with 
granular bentonite on the butt seams. The liner crew also placed a total of 144 panels of 
FML over the top of the GCL from the beginning of the project. The FML was inspected 
and marked for any defects on a continual basis. The welders performed test welds at the 
beginning of each day and after lunch for peel and shear strengths for the wedge welders. 
The tests passed before any welding was done on the cap. No repairs or testing have 
been done on the textured FML placed on the east face at this time. 

The 10 rolls of Bentomat ST that were rejected were removed form site and the I O  new 
rolls were delivered and off loaded. The QA testing has been done and approved for the 
10 new rolls. 
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Noncon formances a;. 
None 

Record Surveys 

The 2” layer has been surveyed and released for seeding up to the 201 50 gridline. The 6” 
cushion has been surveyed and released south of the 39900 gridline on the east face. 

Hold Point Release 

The 2” layer has been surveyed and released for seeding up to the 201 50 gridIine. The 6” 
cushion has been surveyed and released south of the 39900 gridline and east of the 5980 
line on the east face. 

CQAE Geosynth etic Sampling, Testing, and Materials Received 

Geosynthetic Clay Liner 

472 rolls of GCL material (Bentomat ST) and 58 rolls of GCL material (Bentomat DN) 
have been delivered and offloaded. All rolls have been inspected, logged and covered 
with a tarp for storage. Conformance samples have been received at Advanced Terra 
Testing from the manufacturer. The initial QA conformance samples have been tested 
and are within specification including the Bentomat DN. MQC data has been received on 
the GCL, reviewed, and has been within specification to date. Additional QA samples 
have been received for testing for the rest of the project, including the Bentomat DN, A 
new sample of Bentomat ST has been delivered to the QA lab for testing for the extra 
material needed to finish the top of the cap. All of the QA testing has been done on all 
Bentomat ST and DN on-site, and all bas beenbwithin specification. Additional MQC 
data is in progress and needed to complete the approval. 

Geom em bran e 
80 rolls of Geomembrane material (60-mil LLDPE), and I O  rolls of Textured 
Geomembrane material (60-mil LLDPE-T) have been delivered; all rolls have been 
received and are being stored in the staging areas. All rolls have been inspected, logged 
and covered with a tarp for storage. MQC data has been reviewed and is within 
specification as required by the QNQC plans. Conformance samples have been received 
at Advanced Terra Testing from the manufacturer. The initial QA conformance samples 
have been tested and are within specification. Additional QA samples have been tested 
for the rest of the project, including the 60mil textured LLDPE for the east face. One 
comformance test was out of specification for thickness and tear strength on a roll of 
60mil LLDPE-T. This roll was rejected and further testing was performed on subsequent 
rolls as well as two new lots and all conformance testing was within specification. The 
final rolls of smooth 60 mil to finish the top of the cap have been tested and have been 

t given approval. 

‘ 0  
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Geosynthetic Composite Drainage Net 

463 rolls of GDN material (TexDrain 200 DS 8) have been delivered and offloaded. All 
rolls have been inspected, logged and covered with a tarp for storage. The initial QA 
conformance samples have been tested and are within specification. Additional QA 
samples have been received and reviewed for testing for the rest of the project and have 
been given approval. 

Erosion Control Matting 

A total of 288 rolls of erosion matt SC150, and a total of 576 rolls of C350 were 
previously delivered and off loaded. No QA samples have been taken at this time. 

CQAE and CQC Soil Sampling and Testing 

The Site Quality Assurance Manager (SQAM) working with the CQAE monitored the 
construction contractor’s activities during the week. Moisture density (nuclear) testing of 
the 6” cushion was done on the east face as well as the south asbestos area, all areas were 
within specification. 

Meetings 

The weekly site meeting was held on-site on March 17, 2005, CTR, EPA, DOE, CQAE 
and CDPHE attended. 0: 
CQA and CQC Personnel On-Site 

CQAE personnel (SQAM), and CQC were on site March 17-1 9 t.h~wgbMarc@3,2005, 
during working hours. 

-cL 4- 

3-24-05 
p o s h  ///& Valentine, SQAM Date 
/ TetraTech 

Tetra yech 

Distribution: CQAE (John Rahe) 
CTR (Bob Davis) 
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WEEKlLY FIELD MONITORING SUMMARY NUMBER 29 
March 24,2005 TRROUGH March 30,2005 
CONSTRUCTION QUALITY ASSURANCE 

ROCKY KATS ENVIRONMENTAL TECHNOLOGY SITE 
GOLDEN, COLORADO 

0 

Introduction' 

TetraTech has prepared this weekly summary of Construction Quality Assurance (CQA) 
monitoring and testing performed for construction of the present landfill cap from Mach 
24,2005 through March 30,2005. This weekly report summarizes the construction 
activities, CQA and Construction Quality Control (CQC) testing, and surveying activities 
for the Present Landfill (PLF) liner construction, geosynthetic deliveries and all related 
activities for the construction of the PLF Accelerated Action. 

Tetra Tech is the on-site CQA Engineer (CQAE) pioviding CQA services as a 
subcontractor to the Rocky Flats Contractor Kaiser-Hill Company, LLC (K-H). Earth 
Tech is the design engineer for the PLF contracted by Kaiser-Hill Company. The 
Program Management Contractor (PMC) team-is providing the CQC services for the 
PLF. The PMC team consists of S.M. Stoller Corporation as the prime with Neilson- 
Skanska, Colorado Linings International, Paragon Surveying and Golder Associates, Inc. 
Golder Associates is performing the CQC services. Advanced Terra Testing Inc. of 
Lakewood, Colorado is Performing CQA laboratory testing services for soils and 
geosynthetics. 

Construction Synopsis 

The construction subcontractor is S.M. Stoljer Corporation (Stoller). Paragon Surveying 
(Paragon) of Denver, Colorado is the subcontractor's surveyor. 

Equipment 

Stoller had the following equipment on site: 
(3) Cat 14G Graders 
(1) Cat 950B front-end loader 
(1 )  Cat 966F front-end loader 
(3) Cat 633D scrapers 
(2) Cat D6R LGP dozer 
(1) Cat D6 dozer with Rome Plow 

(1) Cat CS-583C vibrating smooth drum compactor 
( 1 )  Water Trucks 
(1) Cat Rubber Tire Backhoe 
(1) Bobcat T300 
(1) Cat Tracked Skid Steer Loader 
(1) Cat Forklift 
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(2) Cat 325L Backhoe 
(2) Volvo A35C Dump Truck 
(3) Volvo A30C Dump Truck 
(2) Hand Tamper 
( I )  Sheep foot wheel on backhoe 
(1) FLX-I1 Drill Seeder 
(1) Hydro Mulch Truck 
(1) Tractor with Disk 

The contractor continued to place the 22” Rocky Flats Alluvium to approximately the 
20600 grid line. The material is being placed with a D6 LGP Dozer and finish graded. . 
No compactive effort is being used on the 22” layer. QNQC has been walking the 22” 
layer marking any rocks larger than 12’’ to be removed. The area is also inspected after 
ripping to mark and remove any large rocks before disking. 

The 2” layer of topsoil was continued this week, only a small amount has been placed. 
The 2” layer has been ripped both directions 12’’ then disked both directions and is ready 
for seeding up to the 20450 gridline 1075’ from the west end. 

The seeding crew from Kaiser Hill was on-site drill seeding the west end up to 
approximately the 19550 gridline, approximately 1 acre. This area was also hydro 
mulched after the seed was planted, but no erosion mat has been placed. The seed drill 
was calibrated prior to seeding on the cap by QA and Kaiser Hill. 

The contractor is excavating anchor trench for the east face liner using a tracked 
excavator. The trench is being excavated and cleaned of any large debris and the edges 
smoothed as much as possible prior to the placement of the liner. The excavation for the 
manholes and the seep treatment was also started. 

The east face liner was continued this week on the south half of the east face. 
Approximately 50% of the face is covered with GCL Bentomat DN and textured FML 
and GDN fiom the southeast comer around to the center of the east face on the 4-1 slope. 
Testing and repairs were completed on all but the last 2 panels of FML on the north end. 
AI1 of the pressure and vacuum tests, as well as the destructive tests were passing. GCL 
Bentomat ST, and smooth FML were placed on the flat section to tie the east face and the 
5980 line together on the south side. 

The liner crew has placed a total of 566 panels of GCL on the west end and on the east 
face of the cap form the beginning of the project. The GCL was placed with 6 inch 
overlap on the edge seams and a 2 foot overlap on the butt seams, with granular bentonite 
on the butt seams. The liner crew also placed a total of 162 panels of FML over the top 
of the GCL from the beginning of the project. The FML was inspected and marked for 
any defects on a continual basis. The welders performed test welds at the beginning of 
each day and after lunch for peel and shear strengths for the wedge welders. The tests 
passed before any welding was done on the cap. GDN was also started this week on the 
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east face, and a total of panels have been placed from the beginning of the project. The 
GDN is being placed with a 6” overlap on the edge seams, tied every 5’ and the 
geotextile sewn shut. The butt seams are overlapped 24”, tied every 12” and a nonwoven 
cap strip leister welded on top- The GDN was placed 19’ beyond the anchor trench at the 
base of the slope so that it will daylight in the rock layer. 

The 10” cushion layer was also started on the southeast comer of the east face. The 
material is being placed using a front end loader and the tracked loader dumping the 
material over the edge to help reduce wrinkles. No compaction or grading has been done 
in this area at this time. 

’ 0 

Noncon formances 

None 

Record Surveys 

The 2” layer has been surveyed and released for seeding up to the 20450 gridline. 

Hold Point Release 

The 2” layer has been surveyed and released for seeding up to the 20450 gn’dline 

CQAE Geosynthetic Sampling, Testing, and Materials Received 

Geosynthetic Clay Liner 

472 rolls of GCL material (Bentomat ST) and 58 rolls of GCL material (Bentomat DN) 
have been delivered and offloaded. All rolls have been inspected, logged and covered 
with a tarp for storage. Conformance samples have been received at Advanced Terra 
Testing from the manufacturer. The initial QA conformance samples have been tested 
and are within specification including the Bentomat DN. MQC data has been received on 
the GCL, reviewed, and has been within specification to date. Additional QA samples 
have been received for testing for the rest of the project. A new sample of Bentomat ST 
has been delivered to the QA lab for testing for the extra material needed to finish the top 
of the cap. All of the QA testing has been done on all Bentomat ST and-DN on-site, and 
all has been within specification. Additional MQC data is in progress and needed to 
complete the approval. 

Geomembrane 
80 rolls of Geomembrane material (60-mil LLDPE), and 10 rolls of Tektured 
Geomembrane material (60-mil LLDPE-T) have been delivered; all rolls have been 
received and are being stored in the staging areas. AI1 rolls have been inspected, logged 
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and covered with a tarp for storage- MQC data has been reviewed and is within 
specification as required by the QNQC plans. Conformance samples have been received 
at Advanced Terra Testing fiom the manufacturer. The initial QA conformance samples 
have been tested and are within specification. Additional QA samples have been tested 
for the rest of the project, including the 6OmiI textured LLDPE for the east face. One 
comformance test was out of specification for thickness and tear strength on a roll of 
6Omil LLDPE-T. This roll was rejected and hrther testing was performed on subsequent 
rolls as well as two new lots and all conformance testing was within specification. The 
final rolls of smooth 60 mil to finish the top of the cap have been tested and have been 
given approval. 

Geosynthetic Composite Drainage Net 

463 rolls of GDN material (TexDrain 200 DS 8) have been delivered and offloaded. All 
rolls have been inspected, logged and covered with a tarp for storage. The initial QA 
conformance samples have been tested and are within specification. Additional QA 
samples have been received and reviewed for testing for the rest of the project and have 
been given approval. 

Erosion Control Matting 

A total of 288 rolls of erosion matt SCl50, and a total of 576 rolls of C350 were 
previously delivered and off loaded. No QA samples have been taken at this time. 

CQAE and CQCSoiI SampIing and Testing 

The Site Quality Assurance Manager (SQAM) working with the CQAE monitored the 
construction contractor's activities during the week. Moisture density (nuclear) testing of 
the 6" cushion was done on the east face as well as the south asbestos area, all areas were 
within specification. The SQAM did QA at the Arkansas Seed company to observe the 
seed mixing and collect the seed tickets. 

Meetings 

The weekly site meeting was held on-site on.March 24, 2005, CTR, EPA, DOE, CQAE 
and CDPWE attended. 

CQA and CQC Personnel OnSite 

CQAE personnel (SQAM), and CQC were on site March 24,25, and 28 through March 
30,2005, during working hours. 
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WEEKLY FIELD MONITORlNG SUM ARY NUMBER 30 
March 31,2005 THROUGH A r ril6,2005 

CONSTRUCTION QUALITY ASSURANCE 
ROCKY FLATS ENVIRONMENTAL TECHNOLOGY SITE 

GOLDEN, COLORADO 

;. 

Introduction 

TetraTech has prepared this weekly summary of Construction Quality Assurance (CQA) 
monitoring and testing performed for construction of the present landfill cap from March 
3 1,2005 through April 6,2005. This weekly report summarizes the construction 
activities, CQA and Construction Quality Co~itroJ (CQC) testing, and surveying activities 
for the Present Landfill (PLF) liner constructjon, geosynthetic deliveries and all related 
activities for the construction of the PLF Accelerated Action. 

Tetra Tech is the on-site CQA Engineer (CQAE) providing CQA services as a 
subcontractor to the Rocky Flats Contractor Kaiser-Hill Company, LLC (K-H). Earth 
Tech is the design engineer for the PLF contracted by Kaiser-Hill Company. The 
Program Management Contractor (PMC) team is providing the CQC services for the 
PLF. The PMC team consists of S.M. Stoller Corporation as the prime with Neilson- 
Skanska, Colorado Linings International, Paragon Surveying and Golder Associates, Inc. 
Golder Associates is performing the CQC services. Advanced Terra Testing Inc. of 
Lakewood, Colorado is perfonning CQA laboratory testing services for soils and 
geosynthetics. 

Construction Synopsis 

The construction subcontractor is S.M. Stoller Corporation (Stoller). Paragon Surveying 
(Paragon) of Denver, Colorado is the subcontractor’s surveyor. 

Equipment 

Stoller had the following equipment on site: 

(1) Cat 950B front-end loader 
( 1 )  Cat 966F front-end loader 

(2) Cat D6R LGP dozer 
( 1 )  Cat D6 dozer with Rome Plow 

(1) Cat CS-583C vibrating smooth drum compactor 
(2) Cat 953C Track Loader 

( 1 )  Cat Rubber Tire Backhoe 

(3) Cat 14G Graders 

0 

(3) Cat 6331) scrapers 

( 1 )  Water Truck 

(1) Bobcat T300 

(2) Cat Forklift 
(1) Cat Tracked Skid Steer Loader 



(2) Cat 325L Backhoe 

(2) Hand Tamper 
(1) FLX-I1 Drill Seeder 
(1) Hydro Mulch Truck 
(1) Tractor with Disk 

(2) Volvo A35C Dump Truck 
(3) Volvo A30C Dump Truck 

The contractor continued to excavate anchor trenches along the north half crest of the east 
face, as well as the northern and eastern perimeter of the east face. Anchor trenches were 
excavated using a tracked excavator. The trenches were cleaned of any large debris and 
the edges smoothed as much as possible prior to the placement of the liner. 

The liner crew completed the placement and testing of FML on the southern portion of 
the southeastern arm of the PLF. Following FML placement and repairs, GDN was 
placed in accordance with specifications. 

The 6” cushion soils along the north half of the east face were completed for liner 
placement. Cushion material was inspected for proper gradation, density, moisture 
content, and smoothness prior to placement of liner. All of the GCL and FML were 
placed on the PLF and were completed this week. GCL (Bentomat DN) and FML-T 
(textured with highest asperity upwards) was placed on all 4: 1 slopes along the east face. 
Testing and repairs were completed on all FML placed by the end of the day on April 4, 
2005. AI1 of the pressure and vacuum tests, as  well as the destructive tests were passing. 
GCL (Bentomat ST) and smooth FML were placed on the flat section to tie the east face 
and the 5980 line together. 

0 

The liner crew has placed a total of 665 panels (998,115 square feet) of GCL on the west 
end and on the east face of the cap from the beginning of the project. The GCL was 
placed with a minimum 6 inch overlap on the edge seams and a 2 foot overlap on the butt 
seams, with granular bentonite on the butt seams. The liner crew also placed a total of 
202 panels (984,224 square feet) of FML over the top of the GCL from the beginning of 
the project. The FML was inspected and marked for any defects on a continual basis. 
The welders performed test welds at the beginning of each day and after lunch for peel 
and shear strengths for the wedge welders. The tests passed before any welding was done 
on the cap. GDN was placed north of the 39850 gridline beginning April 6,2005. 
Approximately 606 panels (1,059,3 I 8 square feet) of GDN have been placed from the  
beginning of the project. The GDN is being placed with a 6” overlap on t h e  edge seams, 
tied every 5’ and the geotextile sewn shut. The butt seams are overlapped 24’-, tied every 
I2”, and a nonwoven cap strip is leister welded on top. 

Contractor began filling the crest anchor trench (south of the 39850 gridline) with drain 
rock. A minimum of 4’, of drain rock (3/4 inch) were placed as bedding for the 4” 
corrugated, perforated drain pipe. After placement of the drain pipe, additional ?A” drain 
rock was placed over the pipe to fill the trench. A nonwoven geotexlile was placed over 
the anchor trench to minimize the infiltration of fines. Perimeter anchor trenches were 
filled with cushion soils following the placement of GCL and FML. Cushion soils were 
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compacted in 12” lifts using hand tampers. Material compaction and moisture were 
tested by QA and QC prior to GDN placement over the top of the anchor trenches. 

The contractor continued to place 10” cushion soils south of 29850 gridline and east of 
the 5980 line. Cushion material across the top was placed using a 966F loader and a 14G 
blade, while material on the east face was placed using a D6H dozer and a 953C track 
loader. AIL material was hauled using Volvos and belly dump semi-trailers in a manner to 
minimize wrinkles in the liner. Material was primarily from Centennial and was of good 
gradation and moisture. Only the D6H and the 953C were permitted on the east face lo” 
cushion soils due to liner strength concerns. 10” cushion material placed on the east face 
was roller compacted using a CS-583C smooth drum without any vibratory action. This 
was permitted to minimize possible impacts on the liner. A minimum of three passes 
were conducted with the smooth drum and density tests were conducted to ensure 
compaction. All density tests were passing prior to releasing east face areas for rock 
layer placement. 

The contractor began placing rock layer material on the southern portions of the east face. 
Rock material was hauled from Centennial using Volvos and placed using a D6H dozer 
and a 953C track loader. Material placement is from the base of the slope to the top to 
minimize material segregation and safety concerns as a result of rolling rocks. Approval 
and release of the 10” cushion material has been performed for the placement of rock 
layer material on the east face south of the 39750 gridline. 

No firther placement of 2” topsoil or 22” Rocky Flats Alluvium has taken place this 
week. 

Contractor continued to excavate RFA material for placement of the seep treatment 
system. A pad approximately I6 feet by 20 feet was excavated in the alluvium material. 
A non-woven geotextile material was placed on the pad prior to covering with 
approximately 10 inches of %” drain rock. A concrete crew was on-site to form the 
passive treatment aeration structure for the concrete pour. The pouring of concrete is 
scheduled for April 8,2005. 

The seeding crew was on-site drill seeding the west end of the cap to approximately the 
201 50 gridline. After seeding, hydro-mulching continued along the western portions of 
the PLF to a maximum easting of the 20050 grid1 ine. Prior to placing seed and mulch, all 
2” material was ripped both directions 12” then disked both directions. No erosion 
matting has been placed. 

Noncon formances 

None 

Record Surveys 

The 10” cushion layer on the east face has been surveyed and released for rock layer 
placement south of !he 39750 gridline. 



Hold Point Release 

The IO” cushion layer on the east face has been surveyed and released for rock layer 
placement south of the 39750 gridline. 

The FML north of the 39850 gridline has been inspected, QC tested, and released for 
GDN placement. 

CQAE Geosynthetic Sampling, Testing, and Materials Received 

Geosynthetic Cloy Liner 

472 rolls of GCL material (Bentomat ST) and 58 rolls of GCL material (Bentomat DN) 
have been delivered and oflloaded. All rolls have been inspected, logged and covered 
with a tarp for storage. Conformance samples have been received at Advanced Terra 
Testing from the manufacturer. The initial QA conformance samples have been tested 
and are within specification including the Bentomat DN. MQC data has been received on 
the GCL, reviewed, and has been within specification to date. All of the QA testing has 
been done on all Bentomat ST and DN on-site, and all has been within specification. 

Geomembrane 
80 rolls of Geomembrane material (60-mil LLDPE), and 10 rolls of Textured 
Geomembrane materiaJ (60-mil LLDPE-T) have been delivered; all rolls have been 
received and are being stored in the staging areas. All rolls have been inspected, logged 
and covered with a tarp for storage. MQC data has been reviewed and is within 
specification as required by the QNQC plans. Conformance samples have been received 
at Advanced Terra Testing from the manufacturer. The initial QA conformance sLmples 
have been tested and are within specification. Additional QA samples have been tested 
for the rest of the project, including the 60mil textured LLDPE for the east face. One 
comformance test was out of specification for thickness and tear strength on a roll of 
60mil LLDPE-T. This roll was rejected and further testing was performed on subsequent 
rolls as well as two new lots and all conformance testing was within specification. The 
final rolls of smooth 60 mil to finish the top of the cap have been tested and given 
approval. 

Geosynthetic Composite Drainage Net 

463 rolls of GDN material (TexDrain 200 DS 8) have been delivered and offloaded. All 
rolls have been inspected, logged and covered with a tarp for storage. The initial QA 
conformance samples have been tested and are within specification. Additional QA 
samples have been received and reviewed foi testing for the rest of the project and have 
been given approval. 
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Erosion Control Matting 

A total of 288 rolls of erosion matt SCI 50, and a total of 576 rolls of C350 were 
previously delivered and off loaded. No QA samples have been taken at this time. 

0 

CQAE and CQC Soil Sampling and Testing 

The Site Quality Assurance Manager (SQAM) working with the CQAE monitored the 
construction contractor’s activities during the week. Moisture density (nuclear) testing of 
the 6” cushion was done on areas north of the 39850 gridline (northeast arm and face), all 
areas were within specification. Moisture density testing of the 10” cushion was 
performed on the east face and southeast arm, south of the 39750 gridline, and in all 
remaining anchor trench cushion soils; all were within specification. 

Meetings 

A meeting was conducted on-site on April I ,  200.5 to discuss specifics of the passive 
treatment system; CTR, QA, designers, and project engineers attended. 

CQA and CQC Personnel On-Site 

CQAE personnel (SQAM), and CQC were on site March 31 through April 6,200.5, 
during working hours. 
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WEEKLY FIELD MONITORING SUMMARY NUMBER 31 
April 7,2005 THROUGH April 13,2005 

CONSTRUCTION QUALITY ASSURANCE 
ROCKY F’LATS ENVIRONMENTAL TECHNOLOGY SITE 

GOLDEN, COLORADO 

I Introduction 

TetraTech has prepared this weekly summary of Construction Quality Assurance (CQA) 
monitoring and testing performed for construction of the present landfill cap fiom April 
7,2005 through April 13,2005. This weekly report summarizes the construction 
activities, CQA and Construction Quality Control (CQC) testing, and surveying activities 
for the Present Landfill (PLF) liner construction, geosynthetic deliveries and all related 
activities for the construction of the PLF Accelerated Action. 

Tetra Tech is the on-site CQA Engineer (CQAE) providing CQA services as a 
subcontractor to the Rocky Flats Contractor Kaiser-Hill Company, LLC (K-H). Earth 
Tech is the design engineer for the PLF contracted by Kaiser-Hill Company. The 
Program Management Contractor (PMC) team is providing the CQC services for the 
PLF. The PMC team consists of S.M. Stoller Corporation as the prime with Neilson- 
Skanska, Colorado Linings International, Paragon Surveying and Golder Associates, Inc. 
Golder Associates is performing the CQC services. Advanced Terra Testing Inc. of 
Lakewood, Colorado is performing CQA laboratory testing services for soils and 

The construction subcontractor is S.M. Stoller Corporation (Stoller). Paragon Surveying 
(Paragon) of Denver, Colorado is the subcontractor’s surveyor. 

Equipmen1 

StolIer had the following equipment on site: 

(1) Cat 950B front-end loader 
(1 )  Cat 966F front-end loader 

( 1 )  Cat D6R LGP dozer 
( 1 )  Cat D5R LGP dozer 
( I )  Cat D6 dozer with Rome Plow 

( I )  Cat CS-583C vibrating smooth drum compactor 
(2) Cat 953C Track Loader 

(1) Cat Rubber Tire Backhoe 
( I )  Cat Tracked Skid Steer Loader 

(3) Cat 14G Graders 

(2) Cat 633D scrapers 

( I  ) Water Truck 

(1) Cat Forklift 
(2) Cat 325L Backhoe 
(2) Volvo A35C Dump Truck 
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(2) Hand Tamper 
(1) FLX-I1 Drill Seeder 
(1) Hydro Mulch Truck 
( I )  Tractor with Disk 

(3) Volvo A30C Dump Truck 

GDN was completed on the entire PLF this week. A total of 625 panels (1,061,001 
square feet) of GDN have been placed from the beginning of the project. The GDN is 
being placed with a 6” overlap on the edge seams, tied every 5’ and fhe geotextile sewn 
shut. The butt seams are overlapped 24”, tied every l2”, and a nonwoven cap strip is 
leister welded on top. 

The contractor finished placing the 10” cushion material although the central and north 
sides of the east face have not been finish graded or released. Cushion material across 
the top was placed using a 966F loader and a 14G blade, while material on the east face 
was placed using a D6H LGP dozer and a 953C track loader. All material was hauled 
using Volvos and belly dump semi-trailers in a manner to minimize wrinkles in the liner. 
Material was primarily from Centennial and was of good gradation and moisture. Only 
the D6H LGP and the 953C track loader were permitted on the east face I O ”  cushion soils 
due to liner strength concerns. The 10” cushion material placed on the east face was 
roller compacted using a CS-583C smooth drum without any vibratory action. This was 
permitted to minimize possible impacts on the liner. A minimum of three passes were 
conducted with the smooth drum and density tests were conducted to ensure compaction. 
All density tests were passing prior to releasing east face areas for rock layer placement. 

0 
The contractor began placing rock layer material on the southern portions of the east face. 
Rock material was hauled from Centennial using Volvos to haul the material to the base 
of the slope and a D6H dozer and a 953C track loader pushing the rock up the slope. 
Material placement is from the base of the slope to the top to minimize material 
segregation and safety concerns as a result of rolling rocks. Approval and release of the 
10” cushion material has been performed for the placement of rock layer material on the 
east face south of the 39900 gridline. 

Placement of the 8 oz. geotextile and the ?4” drainage rock was started on the southeast 
chute from the west end. A total of approximately 200’ of geotextile and rock has been 
placed toward the east. No riprap has been placed at this time. 

No further placement of 2” topsoil or 22” Rocky Flats Alluvium has taken place this 
week. 

The seeding crew was on-site drill seeding the west end of the cap to approximately the 
20450 gridline. After seeding, hydro-mulching continued along the western portions of 
the PLF to a maximum easting of the 20450 gridline. Prior to placing seed and mulch, all 
2” material was ripped both directions 12’’ then disked both directions. No erosion 
matting has been placed. 
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The project was very slow this week due to large amounts of snow, rain and wet muddy 
conditions from Sunday through Wednesday. Some of the cushion will require drying, 
reworking or repjacement. 

Noncon formances 

None 

Record Surveys 

The IO” cushion layer on the east face has been surveyed and released for rock layer 
placement south of the 39900 gridline. 

Hold Point Release 

The 10” cushion layer on the east face has been surveyed, tested and released for rock 
layer placement south of the 39900 gridline. The remaining GDN was released for 
placement of 10” cushion material. 

CQAE Ceosynfhetic Sampling, Testing, and Materiab Received 

Geosynfhetic Clay Liner 

472 rolls of GCL material (Bentomat ST) and 58 rolls of GCL material (Bentomat DN) 
have been delivered and offloaded. All rolls have been inspected, logged and covered 
with a tarp for storage. Conformance samples have been received at Advanced Terra 
Testing from the manufacturer. The initial QA conformance samples have been tested 
and are within specification including the Bentomat DN. MQC data has been received on 
the GCL, reviewed, and has been within specification to date. All of the QA testing has 
been done on all Bentomat ST and DN on-site, and all has been within specification. 

Geomembrane 
80 rolls of Geomembrane material (60-mil LLDPE), and 10 rolls of Textured 
Geomembrane material (60-mil LLDPE-T) have been delivered; all rolls have been 
received and are being sto’red in the staging areas. All rolls have been inspected, logged 
and covered with a tarp for storage. MQC data has been reviewed and is within 
specification as required by the QNQC plans. Conformance samples have been received 
at Advanced Terra Testing from the manufacturer. The initial QA conformance samples 
have been tested and are within specification. Additional QA samples have been tested 
for the rest of the project, including the 60mil textured LLDPE for the east face. One 
comformance test was out of specification for thickness and tear strength on a roll of 
60mil LLDPE-T. This roll was rejected and further testing was performed on subsequent 
rolls as well as two new lots and all conformance testing was within specification. The 
final rolls of smooth 60 mil to finish the top of the cap have been tested and given 
approval. The field destructive seam shear and peel tests were performed on the east face 
LLDPE and the LLDPE-T and all tests Dassed. 

Geosynfhefic Composite Drainage Net 
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463 rolls of GDN material (TexDrain 200 DS 8) have been delivered and offloaded. All 
rolls have been inspected, Iogged and covered with a tarp for storage. The initial QA 
conformance samples have been tested and are within specification. Additional QA 
samples have been received and reviewed for testing €or the rest of the project and have 
been given approval. 

Erosion Control Ma f ring 

A total of 288 rolls of erosion matt SCI 50, and a total of 576 rolls of (2350 were 
previously delivered and off loaded. No QA samples have been taken at this time. 

CQAE and CQC Soil Sampling and Tesfing 

The Site Quality Assurance Manager (SQAM) working with the CQAE monitored the 
construction contractor’s activities during the week. Moisture density, (nuclear) testing of 
the 6” cushion was done on areas north of the 39850 gridline (northeast arm and face), all 
areas were within specification. Moisture density testing of the 10” cushion was 
performed on the east face and southeast arm, south of the 39750 gridline, and in all 
remaining anchor trench cushion soils; all were within specification. Some of the areas 
of 10” cushion will require retesting due to being wet this week. 

Meetings 

The weekly site meeting was held on-site on April 7,2005, CTR; EPA, DOE, CQAE and 
CDPHE attended. 

CQA and CQC Personnel On-Site 

CQAE personnel (SQAM), and CQC were on site April 7 through April 13,2005, during 
working hours. 
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WIEEKLY m L D  MONITORING SUMMARY NUMBER 32 

April 14,2005 THROUGH April 20,2005 
CONSTRUCTION QUALITY ASSURANCE 

ROCKY FLATS ENVIRONMENTAL TECHNOLOGY SITE 
GOLDEN, COLORADO 

In troduciion 

TetraTech has prepared this weekly summary of Construction Quality Assurance (CQA) 
monitoring and testing performed for construction of the present landfill cap from April 
14,2005 through April 20,2005. This weekly report summarizes,the construction 
activities, CQA and Construction Quality Control (CQC) testing, and surveying activities 
for the Present Landfill (PLF) liner construction, geosynthetic deliveries and all related 
activities for the construction of the PLF Accelerated Action. 

Tetra Tech is t h e ~ n ~ s i ~ ~ ~ n ~ n ~ ~ ~ - ~ ~ ~ ~ )  $%GVidZgngWK-sE~Z6s as a 
subcontractor to the Rocky Flats Contractor Kaiser-Hill Company, LLC (K-H). Earth 
Tech is the design engineer for the PLF contracted by Kaiser-Hill Company. The 
Program Management Contractor (PMC) team is providing the CQC services for the 
PLF. The PMC team consists of S.M. Stoller Corporation as the prime with Neilson- 
Skanska, Colorado Linings International, Paragon Surveying and Golder Associates, Inc. 
Golder Associates is performing the CQC services. Advanced Terra Testing lnc. of 
Lakewood, Colorado is performing CQA laboratory testing services for soils and 
geosynthetics. 

Construction Synopsis 

The construction subcontractor is S.M. Stoller Corporation (Stoller). Paragon Surveying 
(Paragon) of Denver, Colorado is the subcontractor’s surveyor. 

Equipment 

Stoller had the following equipment on site: 

(1) Cat 950B fiont-end loader 
(1 )  Cat 966F front-end loader 

( I )  Cat D6R LGP dozer 
(1) Cat DSR LGP dozer 
(1) Cat D6 dozer with Rome Plow 

(1) Cat CS-583C vibrating smooth drum compactor 
(2) Cat 9S3C Track Loader 

( I )  Cat Rubber Tire Backhoe 

(2) Cat 14G Graders 
0 

0 

(2) Cat 6331) scrapers 
0 

( 1 )  Water Truck 

(1) Cat Forklift 
(2) Cat 325L Backhoe 
(2) Volvo A35C Dump Truck 
(3) Volvo A30C Dump Truck 
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(2) Hand Tamper 
(1) FLX-XI Drill Seeder 
(1) Hydro Mulch Truck 
(1) Tractor with Disk 

The contractor finished placing and finish grading all ofthe remaining 1 0”-cushion 
material. The material was tested for moisture and density as well as record surveyed, 
and all was within specification. The contractor continued placing rock layer material on 
the east face. Rock material was hauled from Centennial using Volvos to haul the 
material to the top of the slope and a 953C track loader was used to haul the material 
down the slope and a D6H dozer was used to place the rock up the slope. Material 
placement is from the base of the slope to the.top to minimize material segregation and 
safety concerns as a result of rolling rocks. The rock layer has been placed and rough 
graded on all of the 4: 1 slope and all but a haul road on the top. The 22” layer of Rocky 
Flats Alluvium was continued to approximately the 20700 gridline. The material was 
being placed using the D6 dozer and rough graded. No 22” was record surveyed this 
week. 

. 

Placement of the 8 02. geotextile and the %” drainage rock was continued on the 
southeast chute from the west end all the way to the end of the channel near the culvert. 
No riprap has been placed at this time. 

The seeding crew was on-site drill seeding the central area of the cap to approximately 
the 20550 gridline. After seeding, hydro-mulching continued along the western portions 
of the PLF to a maximum easting of the 20550 gridline. Prior to placing seed and mulch, 
all 2” material was ripped both directions 12” then disked both directions. The C 125 
erosion mat was started this week from the west end of the cap to approximately the 
20500 gridline. 

The walls and the interior steps were cast in the seep treatment system structure this 
week. The concrete was tested for the walls and had a slump of 5”, which is 1 ” above the 
specification, which was allowed due to the use of a pump truck and to help reduce 
segregation in the walls. The air results were also high, 10-1 2% which could be a 
problem with the air meter. The acceptance of this concrete will be reviewed when the 
compressive strengths are done. The concrete for the steps was tested for air by QA and 
QC due to the previous results on the walls, and both were within specification (6.3- 
6.7%), slump was also with specification (4”). The walls and steps were inspected for 
dimensions and reinforcing steel, and all were within specification prior to casting. 

The manhole base for the seep capture system was set in place, and the excavation for the 
bentonite cutoff wall was started. The second manhole (north) cannot be placed until the 
seep treatment system is backfilled (pending concrete strength results) because the 
second manhole is only 4’  deep. 



Noncon formances 

None 

Record Surveys 

The 10” cushion layer on the east face has been surveyed and released for rock layer 
placement on the entire east face. The rock layer was released to the 39600 and 20700 
gridlines for 22” Alluvium placement. 

Hold Poini Release 

The 10” cushion layer on the east face has been surveyed, tested and released for rock 
layer placement on the entire east face. The rock layer was released to the 39600 and 
20700 gridlines for 22” Alluvium placement. 

CQAE Geosynthetic Sampling, Tesiing, and Materials Received 

All the GCL, FML and GDN have been QA tested and approved. All GCL, FML and 
GDN installations are complete and approved. 

A total of 288 rolls of erosion mat SCI 50, and a total of 576 rolls of C3SO were 
previously delivered and off loaded. Sufficient rolls of mat CI 25 have been delivered 
and offloaded. No QA samples of the C350 have been taken at this time. 

CQAE and CQC Soil and Concrete Sampling and Testing 

The Site Quality Assurance Manager (SQAM) working with the CQAE monitored the 
construction contractor’s activities during the week. Moisture density testing of the IO”  
cushion was completed and all were within specification. 

The 7 day concrete test cylinders were broken for the slab of the seep treatment structure 
and were 4,460 and 4,380psi. 

Meetings 

The weekly site meeting was held on-site on April 14, 2005, CTR, EPA, DOE, CQAE 
and CDPHE attended. 

CQA and CQC Personnel On-Site 

CQAE personnel (SQAM), and CQC were on site April 14 through April 20,2005, 
during working hours. 
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WEEKLY FIELD MONITOFUNG SUMMARY NUMBER 33 
April 21,2005 THROUGH April 27,2005 

CONSTRUCTION QUALITY ASSURANCE 
ROCKY FLATS ENVIRONMENTAL TECHNOLOGY SITE 

GOLDEN, COLORADO 

Introduction 

TetraTech has prepared this weekly summary of Construction Quality Assurance (CQA) 
monitoring and testing performed for construction of the present landfill cap fiom April 
2 1,2005 through April 27,2005. This weekly report summarizes the construction 
activities, CQA and Construction Quality Control (CQC) testing, and surveying activities 
for the Present Landfill (PLF) liner construction, geosynthetic deliveries and all related 
activities for the construction of the PLF Accelerated Action. 

Tetra Tech is the on-site CQA Engineer (CQAE) providing CQA services as a 
subcontractor to the Rocky Flats Contractor Kaiser-Hill Company, LLC (K-H). Earth 
Tech is the design engineer for the PLF contracted by Kaiser-Hill Company. The 
Program Management Contractor (PMC) team is providing the CQC services for the 
PLF. The PMC team consists of S.M. Stoller Corporation as the prime with Neilson- 
Skanska, Colorado Linings International, Paragon Surveying and Golder Associates, Inc. 
Golder Associates is performing the CQC services. Advanced Terra Testing Inc. of 
Lakewood, Colorado is performing CQA laboratory testing services for soils and 
geosynthetics. 

@I 

Construction Synopsis 

The construction subcontractor is S.M. Stoller Corporation (Stoller). Paragon Surveying 
(Paragon) of Denver, Colorado is the subcontractor’s surveyor. 

Equipment 

Stoller had the following equipment on site: 

(1) Cat 950B front-end loader 
(1) Cat 966F front-end loader 

( I )  Cat D6R LGP dozer 
( I  ) Cat D5R LGP dozer 
(1) Cat D6 dozer with Rome Plow 
(1 )  Cat 953C Track Loader 

(2) Cat 14G Graders 

0 

(2) Cat 633D scrapers 

( I )  Water Truck 
( 1 )  Cat Forklift 
(2) Cat 3251, Backhoe 
(2) Volvo A35C Dump Tnick 
(3) Volvo A30C Dump Truck 



(2) Hand Tamper 
(1) FLX-I1 Drill Seeder 
(1) Hydro Mulch Truck 
(1) Tractor with Disk 

The contractor finished placing rock iayer material on the east face. Rock materia] was 
hauled from Centennial using Volvos to haul the material to the top of the slope and a 
953C track loader was used to haul the material down the slope and a D6H dozer was 
used to place the rock up the slope. Material placement was from the base of the slope to 
the top to minimize material segregation and safety concerns as a result of rolling rocks. 
The 22” layer of Rocky Flats Alluvium was completed on all but one small section on h e  
south section of the east face. The material was being placed using the D6 dozer from the 
top of the slope down at an angle to reduce stress on the liner at the crest, as  well as from 
the bottom with a 953C track loader at the toe of the slope. 

The seeding crew was on-site broadcasting seed in the perimeter channels. After seeding, 
hydro-mulching continued along the western portions of the PLF to a maximum easting 
of the 20600 gridline. Prior to placing seed and mulch, all 2” material on the PLF was 
ripped both directions 12” then disked both directions. The CI 25 erosion mat was 
continued this week from the west end of the cap to approximately the 20600 gridline, 
and anchored with pins every 3’ per the specifications. 

The final wall section was cast in the seep treatment system structure this week. The 
concrete was tested for air content, slump and temperature prior to placement, and was 
within specification. 

The north manhole base for the seep capture system was set in place, and the excavation 
and placement of the bentonite cutoff wall was continued. The structures were being 
backfilled with cushion material as the bentonite cutoff wall is placed. The cushion . 
material is being placed in 6” lifts and compacted using a hand tamper. The north GWiS 
8” PVC with bell and spigot joints was placed from the tie-in to the manhole near the 
seep treatment structure approximately 350 linear feet. The line was bedded in cushion 
material per the specifications and moisture/density tested by QC, and all were within 
specification. The inflow lines upstream of the bentonite wall were modified slightly by 
placing the pipes at the base of the trench with liner under the perforated pipes and 
bentonite under the liner to force all water in the gravel bedding into the pipes 
discharging to the seep treatment system. 

I 

Noncon formances 

None 

Record Surveys 

The remaining rock layer was released for 22” alluvium placement on the east face. 
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Hold Point Release 

The remaining rock layer was released for 22” alluvium placement. 

CQAE Geusynthetic Sampling, Testing, and Materials Received 

All the GCL, FML and GDN have been QA tested and approved. All GCL, FML and 
GDN installations are complete and approved. 

A total of 288 rolls of erosion mat SC150, and a total of 576 rolls of C350 were 
previously delivered and off loaded. Sufficient rolls of mat C125 have been delivered 
and offloaded. No QA samples of the C350 have been taken at this time. 

CQAE and CQC Soil and Concrete Sampling and Testing 

The Site Quality Assurance Manager (SQAM) working with the CQAE monitored the 
construction contractor’s activities during the week. Moisture density testing was 
preformed on the backfill of the north GWIS line as well as the backfill around the seep 
treatment structure, all were within specification. 

The walls of the seep treatment structure had low 7 day compressive strength tests. The 
designers were notified and calculations were preformed to determine if 3OOOpsi concrete 
would suffice. Indications are that i t  will be acceptable. Concrete was tested for the 
remaining east wall section on the seep treatment structure. The concrete was tested and 
was within specification for air content and slump prior to placement. 

.’ 

QC preformed 2 bulk gradation (ASTM D55 19/D422) conformance tests on the import 
2” topsoil from the Centennial Pit, and is awaiting lab results. QC also preformed 3 bulk 
gradations on the in-place 22” Rocky Flats Alluvium and one 2” in-place topsoil 
gradation (ASTM D55 19/D422). 

Meetings 

The weekly site meeting was heid on-site on April 21, 2005, EPA, DOE, CQAE and 
CDPHE attended. 

CQA and CQC Personnel On-Site 

CQAE personnel (SQAM), and CQC were on site April 21 through April 27, 2005, 
during working hours. 
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WEEKLY FIELD MONITORING SUMMARY NUMBER 34 
April 28,2005 THROUGH May 4,2005 

CONSTRUCTION QUALITY ASSURANCE 
ROCKY FLATS ENVIRONMENTAL TECHNOLOGY SITE 

L 

GOLDEN, COLORADO . 

Introduction 

TetraTech has prepared this weekly summary of Construction Quality Assurance (CQA) 
monitoring and testing performed for construction of the present landfill cap from April 
28,2005 through March 4,2005. This weekly report summarizes the construction 
activities, CQA and Construction Quality Control (CQC) testing, and surveying activities 
for the Present Landfill (PLF) liner construction, geosynthetic deliveries and all related 
activities for the construction of the PLF Accelerated Action. 

Tetra Tech is the on-site CQA Engineer (CQAE) providing CQA services as a 
subcontractor to the Rocky Flats Contractor Kaiser-Hill Company, LLC (K-H). Earth 
Tech is the design engineer for the PLF contracted by Kaiser-Hill Company. The 
Program Management Contractor (PMC) team is providing the CQC services for the 
PLF. The PMC team consists of S.M. Stoller Corporation as the prime with Neilson- 
Skanska, Colorado Linings International, Paragon Surveying and Golder Associates, Inc. 
Golder Associates is performing the CQC services. Advanced Terra Testing Inc. of 
Lakewood, Colorado is performing CQA laboratory testing services for soils and 

. geosynthetics. 0 
Construction Synopsis 

The construction subcontractor is S.M. Stoller Corporation (Stoller). Paragon Surveying 
(Paragon) of Denver, Colorado is the subcontractor’s surveyor. 

Equipment 

Stoller had the following equipment on site: 
(2) Cat 14G Graders 

(2) Cat 633D scrapers 

(1) Water Truck 
(2) Cat 325L Backhoe 

(1) Cat 950B front-end loader. 
(1 )  Cat 966F front-end loader 

(1) Cat D6R LGP dozer 
(1) Cat DSR LGP dozer 
(1) Cat D6 dozer with Rome Plow 
( 1 )  Cat 963C Track Loader 

( I )  Hand Tamper 

(2) Volvo A35C Dump Truck 
(3) Volvo A30C Dump Truck 



. .  

(1) FLX-Il Drill Seeder . -  
(1) Hydro Mdch Truck 

0 (1) Tractor with Disk 

The 22” layer.of Rocky Flats Alluvium was completed on the east face. The material 
was placed using the D6 dozer from the top of the dope down at an angle to reduce stress 
on the liner at the crest, as well as fiom the bottom with a 963C track loader at the toe of 
the slope. No 2” material was placed this week. 

The C125 erosion mat was continued this week from the west end of the cap to 
approximately the 20650 gridline, and anchored with pins every 3’ per the specifications. 
Trenching and placement of the erosion mat C1 SO was done in the perimeter channel 
from approximate gridlines 19500 to 19700 on the south side to the approximate invert of 
the channel. The anchor trench is a minimum of 6” deep with the mat placed to the 
bottom. The anchor trench is then backfilled with the Rocky Flats alluvium removed. 
fiom the trench. 

The structures were being backfilled with cushion material as the bentonite cutoff wall is 
placed. The cushion material is being placed in 6” lifts and compacted using a hand 
tamper. The south GWIS 8” PVC with bell and spigot joints was placed fiom the tie-in 
to the manhole near the seep treatment structure approximately 300 linear feet. The line 
was bedded in cushion material per the specifications and compacted using a hand tamper 
to a minimum of 90%. 

The work was very slow this week due to rain and snow, the job was shut down from 
Apnl28,20OS to May 2,2005. 

- 

0 

Noncon formances 

None 

Record Surveys 

None 

Hold Point Release 

None . ‘ 

CQAE Geosynfhetic Sampling, Testing, and Maierials Received 

All the GCL, FML and GDN have been QA tested and approved. All GCL, FML and 
GDN installations are complete and approved. 
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A total of 288 rolls of erosion mat SC150, and a total of 576 rolls of C350 were 
previously delivered and off loaded. Sufficient rolls of mat C 125 have been delivered 
and offloaded. No QA samples of the C350 have been taken at this time. 

CQAE and CQC Soil and Concrete Sampling and Testing 

The Site Quality Assurance Manager (SQAM) working with the CQAE monitored the 
construction contractor’s activities during the week. Moisture density testing was 
preformed on the backfill of the south GWIS line, all were within specification. 

Meetings 

The weekly meeting was postponed until the following week. 

CQA and CQC Personnel On-Site 

CQAE personnel (SQAM), and CQC were on site April 28 and March 2 through March 
4,2005, during working hours. 
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WEEKLY FIELD MONITORING SUMMARY NUMBER 35 
May 5,2005 THROUGH May 11,2005 

CONSTRUCTION QUALITY ASSURANCE 
ROCKY FLATS ENVIRONMENTAL TECHNOLOGY SITE 

GOLDEN. COLORADO 

Introduction 

Tetra Tech has prepared this weekly summary of Construction Quality Assurance (CQA) 
monitoring and testing performed for construction of the present landfill cap fi-om May 5, 
2005 through May 1 1,2005. This weekly report summarizes the construction activities, 
CQA and Construction Quality Control (CQC) testing, and surveying activities for the 
Present Landfill (PLF) liner construction, geosynthetic deliveries and all related activities 
for the construction of the PLF Accelerated Action. 

Tetra Tech is the on-site CQA Engineer (CQAE) providing CQA services as a 
subcontractor to the Rocky Flats Contractor Kaiser-Hill Company, LLC (K-H). Earth 
Tech is the design engineer for the PLF contracted by Kaiser-Hill Company. The 
Program Management Contractor (PMC) team is providing the CQC services for the 
PLF. The PMC team consists of S.M. Stoller Corporation as the prime with Neilson- 
Skanska, Colorado Linings International, Paragon Surveying and Golder Associates, Inc. 
Golder Associates is performing the CQC services. Advanced Terra Testing Inc. of 
Lakewood, Colorado is performing CQA laboratory testing services for soils and 
geosynthetics. 

Construction Synopsis 

The construction subcontractor is S.M. Stoller Corporation (Stoller). Paragon Surveying 
(Paragon) of Denver, Colorado is the subcontractor’s surveyor. 

Equipment 

Stoller had the following equipment on site: 

( I )  Cat 950B fiont-end loader 
(1) Cat 966F front-end loader 

(1) Cat D6R LGP dozer 
( I )  Cat D5R LGP dozer 
(1) Cat D6 dozer with Rome Plow 
(1) Cat 963C Track Loader 

(2) Cat 14G Graders 
0 

(2) Cat 633D scrapers 

( 1 )  Water Truck 
(2) Cat 3251, Trackhoe 
(2) Volvo A35C Dump Truck . 

( 1 )  Hand Tamper 
( I )  FLX-I1 Drill Seeder 
(1) Hydro Mulch Truck 

(3) Volvo A30C Dump Truck 
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(1) Tractor with Disk 

The placement and grading of the 22” layer of Rocky Flats Alluvium was completed on 
May 6,2005 and released by QA for 2” topsoil placement. The placement and grading of 
the 2” layer of topsoil was completed on May 8,2005. Topsoil material was placed along 
the east face using a D5R dozer and a 963C trackloader. The topsoil material was 
surveyed and released to allow ripping and disking to occur. The 2” cover layer and the 
underlying 22” Rocky Flats Alluvium layer were ripped in an east-west and north-south 
direction to a depth of approximately 9” using 14G graders. After ripping, a D6R dozer 
trailing a disk tilled the surface to minimize the size of soil clods. 

2” cover soil material was utilized to build the east berm fiom the north perimeter 
channel to the south perimeter channel. Material was placed to form a 2: 1 (horizontal : 
vertical) east face and a 3:1 west face slope, uncompacted. 

The seep treatment system was completed. The,bentonite cutoff wall was completed by 
placing bentonite in 6” lifts and hydrating with one gallon of water for every ten pounds 
of bentonite. Lifts were conducted every 15 minutes to provide sufficient time for 
bentonite hydration. Following placement of bentonite, a nonwoven geotextile was 
placed over the wall followed by cushion material and Rocky Flats Alluvium. Cushion 
material was placed around the treatment system and compacted in 6” lifts using a hand- 
tamper. 

The seeding and erosion matting crew was on-site to lay C125 and C150 erosion matting. 
C125 material was placed on the cap of the PLF up to the 5980 line. C150 material was 
placed on the PLF side of the perimeter channel up to the 5980 line. Liner was stapled 
according to manufacturer’s specifications and overlapped in a downhill direction. A 6” 
x 6’’ trench was dug to anchor the C150 to the PLF slopes. 

Riprap was hauled in to complete the southeast perimeter channel. Material was hauled 
in using Volvos and placed using a 325 trackhoe. Riprap was underlain by washed rock 
with a nonwoven geosynthetic beneath. QA testing on the riprap provided a DSO in 
excess of 12” that met specifications. All riprap material and bedding was surveyed by 
Paragon and released by QA. 

Contractor placed 3’ diameter, HDPE culverts (two each) along the northern and 
southeastern perimeter channels. Culverts were secured by compacted cushion material. 
Riprap was placed near the entrance and outfall of each culvert in a manner to minimize 
flow constraints caused by the riprap. 

Noncon formances 

None 

Record Surveys 

All 22’’ Rocky Flats Alluvium and 2” topsoil layers, the perimeter channel washed rock 
bedding and riprap were surveyed. 
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Hold Point Release 

The 22” and 2” layers were released for the PLF. 

CQAE Geosynth etic Sampling, Testing, and Materials Received 

AI1 the GCL, FML and GDN have been QA tested and approved. All GCL, FML and 
GDN installations are complete and approved. 

A total of 288 rolls of erosion mat SC150, and a total of 576 rolls of C350 were 
previously delivered and off loaded. Sufficient rolls of mat C125 have been delivered 
and oflloaded. Two QA samples of the C350 have been collected and sent to the lab for 
analysis. 

CQAE and CQC Soil and Concrete Sampling and Testing 

The Site Quality Assurance Manager ( S Q A M )  working with the CQAE monitored the 
construction contractor’s activities dun’ng the week. Gradation samples were collected on 
May 5,2005 for the 2” topsoil, the 22” Rocky Flats Alluvium, and the riprap materials 
using the ASTM D422/D55 19 methods. Results on the gradations are still pending. 

Additional field QC and QA tests were performed on riprap at the Centennial Pit which 
indicated a Dso size less than 12”. Therefore larger riprap was mixed with the materials 
to produce a riprap size meeting specifications. 

0: Meetings 

A meeting was held on May 9, 2005 to perform the final walk-through of all PLF 
activities. Attendance at the meeting consisted of personnel from the Department of Fish 
and Wildlife, Colorado Department of Public Health and Environment, Environmental 
Protection Agency, Kaiser-Hill, quality assurance, and the design engineer. 

CQA and CQC Personnel OnSite 

CQAE personnel (SQAM), and CQC were on site May 5 through May 11,2005, during 
working hours. 

%tra Tech 
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APPENDIX G-3: MONTHLY QA REPORTS 

MONTHLY QA REPORTS Do NOT 
INCLUDE REFERENCE ATTACHMENTS. HOWEVER, 

ATTACHMENTS ARE INCLUDED 
ELSEWHERE IN APPENDICES F AND G 



MONTHLY DATA SUMMARY NUMBER 1 
August 23, THROUGH October 31,2004 

CONSTRUCTION QUALITY ASSURANCE 
ROCKY FLATS ENVIRONMENTAL TECHNOLOGY SITE 

GOLDEN, COLORADO 

0 

Introduciion 

TetraTech has prepared this monthly summary of Construction Quality Control (CQC) 
and Quality Assurance (CQA) data testing performed for construction of the present 
landfill cap from August 23 through October 31 , 2004. This monthly report summarizes 
the testing data and surveying activities for the Present Landfill (PLF) liner construction, 
geosynthetic deliveries and all related activities for the construction of the PLF 
Accelerated Action. 

Tetra Tech is the on-site CQA Engineer (CQAE) providing CQA services as a 
subcontractor to the Rocky Flats Contractor Kaiser-Hill Company, LLC (K-H). Earth 
Tech is the design engineer for the PLF contracted by Kaiser-Hill Company. The 
Program Management Contractor (PMC) team is providing the CQC services for the 
PLF. The PMC team consists of S.M. Stoller Corporation as the prime with Neilson- 
Skanska, Colorado Linings International, Paragon Surveying and Golder Associates, Inc. 
Golder Associates is performing the CQC services. Advanced Terra Testing Inc. of 
Lakewood, Colorado is Performing CQA laboratory testing services for soils and 0, . geosynthetics. 

Test Daia Summary 

From August 23 through October 3 1 , 2004, bulk gradation testing was performed on the 
Rocky Flats Alluvium. Density tests have been performed on the test fill and on section 
1 of the cushion soil. QC has also observed and documented the pressure and vacume 
tests on the FML. The testing was performed by Colder (CQC). No testing has been 
done by TetraTech (CQA). 

Nonconformance Materials or Work 

Soft areas form the first and second proof rolls. Repair of these areas is in progress. 

Follow Up Retests and Inspections 

Soft areas 1 - 18 have been repaired and inspected, and all are passing with I inch or less 
of deflection. 
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Record Surveys 

Record surveys have performed on section 1 of the regrade and cushion surfaces, as well 
as all panels of the liner system. 

osh Valentine, S Q A M  ‘Dad ’ TetraTech 

U&C 
Joq I$ Rahe, P.E., CQAE date ’ 
TetraTech 

Distribution: CQAE (John Rahe) 
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MONTHLY DATA SUMMARY NUMBER 2 
November 1, THROUGH November 30,2004 
CONSTRUCTION QUALITY ASSURANCE 

ROCKY FLATS ENVIRONMENTAL TECHNOLOGY SITE 
GOLDEN, COLORADO 

Introduction 

TetraTech has prepared this monthly data summary of Construction Quality Control 
(CQC) and Quality Assurance (CQA) data testing performed for construction of the 
present landfill cap from November 1 througli November 30,2004. This monthly report 
summarizes the testing data and surveying activities for the Present Landfill (PLF) liner 
construction, geosynthetic deliveries and all related activities for the construction of the 
PLF Accelerated Action. 

Tetra Tech is the on-site CQA Engineer (CQAE) providing CQA services as a 
subcontractor to the Rocky Flats Contractor Kaiser-Hill Company, LLC (K-H). Earth 
Tech is the design engineer for the PLF contracted by Kaiser-Hill Company. The 
Program Management Contractor (PMC) team is providing the CQC services for the 
PLF. The PMC team consists of S.M. Stoller Corporation as the prime with Neilson- 
Skanska, Colorado Linings International, Paragon Surveying and Golder Associates, Inc. 
Golder Associates is performing the CQC services. Advanced Terra Testing Inc. of 
Lakewood, Colorado is Performing CQA laboratory testing services for soils and 
geos ynthetics. 

Test Data Summary 

This data summary includes all record surveys, final compiled QC field data, and field 
QA data for liner and soils. The QA lab data from Advanced Terra Testing for the liner 
conformance testing was distributed earlier in the month. A summary by the CQAE is 
attached. 

Noncon formance Materials or Work 

There were some areas on the 6 inch cushion that were tested for general information 
after the snow. Many of these density/moisture tests failed on moisture or density due to 
the snow. The areas were reworked and retested, and all passed; the passing tests were 
recorded and used for release. 

Follow Up Retests and Inspections 

None 

Record Surveys 



Record surveys were performed on all of the regrade and cushion surfaces, as well as all 
panels of the liner system. 

/ TetraTech 

JC&jH . Rahe, P.E., CQAE 'Datk ' 
TeXa Tech ' .  . 
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MONTHLY DATA SUMMARY NUMBER 3 
December 1, THROUGH December 31,2004 
CONSTRUCTION QUALITY ASSURANCE 

ROCKY FLATS ENVIRONMENTAL TECHNOLOGY SITE 
GOLDEN, COLORADO 

Quality 
Control 
Item 
6 inch 
Cushion 

6 inch 
Cushion 

Black 
LLDPE 
Installation 

' 

Introduction 

QNQC QC QA Total QC Total QA Total 
Item Action Action Tests Tests Material 

Field 1/5000sq/ft 1 per 20 137 6 647,500 
Density QC Average sq/fi 
Test 97%, QC 

Taken Taken Placed 

tests 
similar 

Field Sand 1 per20 Observe 6 NIA NIA 
Cone Field 
Density Density 

Test 
Destructive 1 per 500 1 per 20 65 3 3 1,638 fi 

Testing Seam Samples 
LLDPE 

Seam feet of QC 

TetraTech has prepared this monthly summary of Construction Quality Control (CQC) 
and Quality Assurance (CQA) data testing performed for construction of the present 
landfill cap fiom December 1 through December 31,2004. This monthly report 
summarizes the testing data and surveying activities for the Present Landfill (PLF) liner 
construction, geosynthetic deliveries and all related activities for the construction of the 
PLF Accelerated Action. 

Tetra Tech is the on-site CQA Engineer (CQAE) providing CQA services as a 
subcontractor to the Rocky Flats Contractor Kaiser-Hill Company, LLC (K-H). Earth 
Tech is the design engineer for the PLF contracted by Kaiser-Hill Company. The 
Program Management Contractor (PMC) team is providing the CQC services for the 
PLF. The PMC team consists of S.M. Stoller Corporation as the prime with Neilson- 
Skanska, Colorado Linings International, Paragon Surveying and Golder Associates, Inc. 
Golder Associates is performing the CQC services. Advanced Terra Testing Inc. of 
Lakewood, Colorado is Performing CQA laboratory testing services for soils and 
geosynthetics. Attached to this are the data sheets for this reporting period. 

Field Test Data Summary to Date 

I 



. .  

Nonconformance Materials or Work 

On 12/4 an extrusion trial weld failed, the weld was retested and passing tests were 
recorded prior to welding on the cap. On 12/2 I a fusion trial weld failed on a peel test. 
The weld was redone and retested, and passing tests recorded prior to welding on the cap. 

Follow Up Retests and Inspections 

The trial extrusion weld on 1214 was retested and passed, and the trial fusion weld 
on12/21 was retested and passed. The survey indicates that all grades are with in ' 

specification. 

Record Surveys 

Record surveys have performed out to the.5980 line of the regrade and cushion surfaces, 
as well as all panels of the liner system. 

a 
.J& Valentine, SQAM h a r d  

/ r e t r a  Tech 

Jo$&. Rahe, P.E., CQAE bate ' 
Tetra Tech 

Distribution: CQAE (John Rahe) 
CTR (Bob Davis) 
EPA 
CDPHE 
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AMMENDED COVER SHEETS FEBUARY 11,2005 
MONTHLY DATA SUMMARY NUMBER 4 

January 1, THROUGH January 31,2005 
CONSTRUCTION QUALITY ASSURANCE 

ROCKY FLATS ENVIRONMENTAL TECHNOLOGY SITE 
GOLDEN, COLORADO 

Quality QNQC QC Action 
Control Item 
Item 
6 inch Field l/SOOOsq/ft 
Cushion Density 

Test 

6 inch Field Sand 1 per 20 
Cushion Cone Field 

Density Density 
Test 

Black Destructive I per500 
LLDPE Seam feet of 
Installation Testing Seam 

LLDPE 

Introduction 

QA Action Total QC Total QA Total 
Tests Tests Material 
Taken Taken Placed 

1 per 20 137 6 Average 647,500 
QC 97%, QC sqlft 

tests 
similar 

Observe 6 NIA N/A 

I per20 65 3 3 1,638 ft 

Samples 
QC 

TetraTech has prepared this monthly summary of Construction Quality Control (CQC) 
and Quality Assurance (CQA) data testing performed for construction of the present 
landfill cap from January 1 through January 3 1,2005. This monthly report summarizes 
the testing data and surveying activities for the Present Landfill (PLF) liner construction, 
geosynthetic deliveries and all related activities for the construction of the PLF 
Accelerated Action. 

Tetra Tech is the on-site CQA Engineer (CQAE) providing CQA services as a 
subcontractor to the Rocky Flats Contractor Kaiser-Hill Company, LLC (K-H). Earth 
Tech is the design engineer for the PLF contracted by Kaiser-Hill Company. The 
Program Management Contractor (PMC) team is providing the CQC services for the 
PLF. The PMC team consists of S.M. Stoller Corporation as the prime with Neilson- 
Skanska, Colorado Linings International, Paragon Surveying and Golder Associates, Inc. 
Golder Associates is performing the CQC services. Advanced Terra Testing Inc. of 
Lakewood, Colorado is Performing CQA laboratory testing services for soils and 
geosynthetics. Attached to this are the data sheets for this reporting period. 

0 
Field Test Data Summary to Date 

All of the GCL, FML and GDN have been released up to the 5980 line during this month. 

I 



. .  

Field 1/5000sq/ft 
Density 
Test 

10 inch 
Cushion 

1 per 20 120 6 Average 543,000 
QC 98%,QC sq/ft 

tests 

10 inch 
Cushion r Field Sand 

similar 
1 per 20 Observe 6 NIA N/A 

Cone 
Density 
Test 

Field 
Density 
Test 

Nonconformance Materials or Work 

The soft spots on the asbestos areas have been covered with geogrid, but no fill has been 
placed on the geogrid. A QA gradation taken on 1/26/05 of the rock layer failed to meet 
specification for 6" minus material. A new gradation is scheduled for the week of 2/1/05, 
pending weather. A moisture sampIe from a sandcone test was out of specification (2.5% 
dry); the density was above 95% of the standard proctor (within specification). Some 
isolated areas of segregation in the rock layer have been observed. A new method of 
placement will be implemented to help reduce this on any further placement. 

Follow Up Retests and Inspections 

Retest of the rock layer gradation is scheduled for later this week. The soft spots in the 
asbestos areas are currently being reworked. 

Record Surveys 

Record surveys have performed out to the 5980 line of the regrade and cushion surfaces, 
as well as all panels of the liner system. The rock layer has been released to the 20200 
grid line, and regrade surface has been released to the 20700 grid line. 

z Ab- ' date 

4t* /*5- 
JoGH. Rahe, P.E., CQAE Dafe 
Tetra Tech 

Distribution: - CQAE (John Rahe) 
CTR (Bob Davis) 
EPA 
CDPHE 



MONTHLY DATA SUMMARY NUMBER 5 
February 1, THROUGH February 28,2005 

CONSTRUCTION QUALITY ASSURANCE 
ROCKY FLATS ENVIRONMENTAL, TECHNOLOGY SITE 

GOLDEN, COLORADO 

QNQC Item 

Field Density Test 

Field Sand Cone 
Density 

~ ~ ~ 

Introduction 

QC Action QA Total 

Tests 
Taken 

Action QC 

1 /5000sq/fi 1 per 20 164 
QC 

1 per 20 Observe 8 
Field 
Density 
Test 

TetraTech has prepared this monthly summary of Construction Quality Control (CQC) 
and Quality Assurance (CQA) data testing performed for construction of the present 
landfill cap from February 1 through February 28,2005. This monthly report 
summarizes the testing data and surveying activities for the Present Landfill (PLF) liner 
construction, geosynthetic deliveries and all related activities for the construction of the 
PLF Accelerated Action. 

Tetra Tech is the on-site CQA Engineer (CQAE) providing CQA services as a 
subcontractor to the Rocky Flats Contractor Kaiser-Hill Company, LLC (K-H). Earth 
Tech is the design engineer for the PLF contracted by Kaiser-Hill Company. The 
Program Management Contractor (PMC) team is providing the CQC services for the 
PLF. The PMC team consists of S.M. Stoller Corporation as the prime with Neilson- 
Skanska, Colorado Linings International, Paragon Surveying and Golder Associates, Inc. 
Golder Associates is performing the CQC services. Advanced Terra Testing Inc. of 
Lakewood, Colorado is Performing CQA laboratory testing services for soils and 
geosynthetics. Attached to this are the data sheets for this reporting period. 

Field Test Data Summary to Date 

0 

All of the GCL, FML and GDN have been released up to the 20700 gridline during this 
month. All of the QA testing has been completed and approved for all of the 
geosynthetics for the east face. 

Quality 
Control 
Item 

6 inch 
Cushion 

6 inch 
Cushion 

Total QA Total 
Tests Material I- Taken Placed 

8 
Average 
97%, QC 
tests 
similar 
N/A 

787,500 
sq/ft 

N/A 

1 



Black 
LLDPE 
Installation 

Destructive Seam 
Testing LLDPE 

10 inch' 
Cushion 

Field Density Test I 1/5000sq/ft 

10 inch 
Cushion 

Field Sand Cone 
Density Test 

Rocky 
Flats 
Alluvium 

Sieve 
Analysis/Atterberg 
limits ASTM D 

1 per 500 
feet of 
Seam 

1 per 20 
QC 
Samples 

77 3 

1 per20 
QC 

148 697,500 
sq/ft 

N/A 

47,000 cy 

7 
Average 
98%, QC 
tests 
similar 
.N/A 

0 

0 '; 

I per20 
Field 
Density 
.Test 

Observe 7 

1/6,500 cy 1 per 20 
QC 

6* 

I 
1 per20 
QC 

6 total 
with 1 
out of 
spec and 
I retest 

1 out of 
spec, and 
1 retest 

23,500 cy 
Layer ASTM D 5519 

Unconfined 

Strength ASTM D 
Layer Compressive 

Rock 12938 
* Further testing is scheduled 

1/6,500 c i  1 per20 
QC 

23,500 cy 5 1 
I 

I 

br next week 

Nonconformance Materials or Work 

The QA free swell test for the Bentomat ST for rolls 707,708 and 709 have failed. Tests 
on rolls 706 and 7 I O  are currently at the lab being tested. If rolls 706 and 7 10 fail the 
contractor plans to reject all 10 rolls of Bentomat ST and return them to the manufacturer 
for replacement. The previously noted segregated areas in the rock layer have been 
identified and corrected by distributing fines into the segregated areas. Clay was 
observed in some of the Rocky Flats Alluvium coming from the 371 borrow pile. The 
source was inspected and rejected for any further borrow. The Rocky Flats Alluvium has 
been switched back to Centennial. 

Follow Up Retests and Inspections 

A concurrent QMQC retest of the rock layer gradation was done this month, and the 
preliminary results are within specification. The soft spots in the asbestos areas were 
covered with Rocky Flats Alluvium observed with loaded Volvos and other heavy 
equipment and no deflection was observed. 

I 



Record Surveys 

Record surveys have performed out to the 20700 gridline of the regrade and cushion 
surfaces, as well as all panels of the liner system. The rock layer has been released to the 
20400 grid line. The record surreys are not included in this report, the surveys are 
currently being processed and will be provided as soon as possible. 

J f i  /&/.&& Valentine, d SQAM 

/ re t r a  Tech 

Js[h- 
J O ~ .  Rahe, P.E., CQAE Datd 
TeGa Tech 

.Distribution: CQAE (John Rahe) 
CTR (Bob Davis) 
EPA 
CDPHE 



AMMENDED MONTHLY DATA SUMMARY NUMBER 6 
March 1, THROUGH March 31,2005 

CONSTRUCTION QUALITY ASSURANCE 
ROCKY FLATS ENVIRONMENTAL TECHNOLOGY SITE 

GOLDEN. COLORADO 

Quality QA/QC Item QC Action QA Total QC Total QA 
Control Action Tests Tests 
Item Taken Taken 
6 inch Field 1/5000sq/ft 1 per20 209 1 1  
Cushion Density Test QC Average 

97%, QC 
tests 
similar 

6 inch Field Sand 1 per20 Observe 1 1  N/A 
Cushion Cone Field 

Test 
Density Density 

Black Destructive 1 per 500 1 per 20 100 6 

Installation Testing Seam Samples 
LLDPE Seam feet of QC 

I LLDPE 

Introduction 

Total Material 
Placed 

984,224 sq/ft 

NIA 

47,210 ft 

TetraTech has prepared this monthly summary of Construction Quality Control (CQC) 
and Quality Assurance (CQA) data testing performed for construction of the present 
landfill cap fiom March 1 through March 3 1,2005. This monthly report summarizes the 
testing data and surveying activities for the Present Landfill (PLF) liner construction, 
geosynthetic deliveries and all related activities for the construction of the PLF 
Accelerated Action. 

Tetra Tech is the on-site CQA Engineer (CQAE) providing CQA services as a 
subcontractor to the Rocky Flats Contractor Kaiser-Hill Company, LLC (K-H). Earth 
Tech is the design engineer for the PLF contracted by Kaiser-Hill Company. The 
Program Management Contractor (PMC) team is providing the CQC services for the 
PLF. The PMC team consists of S.M. Stoller Corporation as the prime with Neilson- 
Skanska, Colorado Linings International, Paragon Surveying and Golder Associates, Inc. 
Golder Associates is performing the CQC services. Advanced Terra Testing Inc. of 
Lakewood, Colorado is Performing CQA laboratory testing services for soils and 
geosynthetics. Attached to this are the data sheets for this reporting period. 

Field Test Data Summary tu Date 

All of the GCL, FML and GDN have been released up to the 20700 gridline during this 
month. All of the QA testing has been completed and approved for all of the 
geosynthetics for the east face. 

1 



0 inch Field 1/5000sq/ft 1 per 20 190 - .  9 (1 1)’ as 
(220)as of 

4/18/05 
hshion Density Test QC 

of 
4/18/05 Average 

98%, QC 
tests 
similar 

10 inch Field Sand 1 per20 Observe 9 N/A 
Clushion Cone Field 

Test 

% 

Density Test Density 

Xocky Atterberg 1/6,500 cy 1 per 20 10* O* 
Flats limits QC 
4lluvium D43 18 
Rocky Bulk 1/6,500 cy 1 per 20 9* O* 
Flats Gradation QC 
Alluvium ASTM 

D422 and 
D55 19 

Rock Sieve 1/6,500 cy 1 per 20 7 total 1 out of 

1 retest 
with 1 spec, and Layer Analysis QC 

ASTM out of 
D422/D spec and 
5519 1 retest 

Rock Unconfined 1/6,500 cy 1 per 20 7 1 
Layer Compressive QC 

Strength 
ASTM D 
293 8 

* Further testing is scheduled for week of April 18 th. 

Nonconformance Materials or Work 

None 

984,224 sq/ 

N/A 

6 1,000 cy 
Approximately 

61,000 cy 
Approximately 

36,420 cy 

36,420 cy 

Follow Up Retests and Inspections 

Rolls 70 1 through 7 10 of Bentomat ST were rejected and replaced. The new rolls were 
tested and within specification. 

a 
2 



Record Surveys 

The record survey has.been completed for all of the liner placed on the cap, and the 6” 
cushion material. The 10” cushion has been record surveyed to the 39900 gridline. The 
rock layer has been released to the 20550 grid line. 

Ddte 
’Tetra Tech 

7 3/31 f k -  
JohB- Rahe, P.E., CQAE bate 
Te& Tech 

Distribution: CQAE (John Rahe) 
CTR (Bob Davis) 
EPA 
CDPHE 
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APPENDIX G-4: QA FIELD TESTING 



Mec h a n ica 1 An a 1 y s is 
Sieve Test Data 
ASTM D 5519 

Method A 



January 29,2005 

SAMPLING AND TEST METHOD FOR ROCKY FLATS 
PRESENT LANDFILL ROCK LAYER FIELD ANALYSIS 

All QA, QC, or comparative testing must conform to the following sampling and test 
method. The SQAM or representative will direct the procurement of the test sample to 
ensure that an accurate and representative sample is obtained using the following 
procedure: 

The sample will be taken from the raw materials piles at Centennial Pit near 
WETS in the same ratios used to mix the final material. A Bobcat will be used to obtain 
the samples in the correct ratios. A minimum of 4000 pounds will be required for each 
sample. In the case of comparison testing the samples will be taken from the same raw 
material piles using the Bobcat bucket as a unit of measure with both parties getting 
samples of the same ratio and similar mass. The Standard Test Method for Particle Size 
Analysis of Natural and Man-Made Riprap Materials ASTM D55 19-94 Method A is to 
be followed for the test method. A moisture sample is to be taken from the 318” and 1” 
minus as needed per ASTM D 2216 and a moisture correction is to be applied to that 
material. 



0 

0 

12-INCH ROCK LAYER 
FIELD GRADATION ANALYSIS 



MECHANICAL ANALYSIS - SIEVE TEST DATA 
ASTM D-5519 Method A 

CLIENT Tetra Tech - RMC 

BORING NO. QARL-3 
DEPTH 
SAMPLE NO. 
SOIL DESCR. Field GSA 
LOCATION Present Landfill 

JOB NO. 2617-05 

SAMPLED 1/26/05 KWRS 
DATE TESTED 1126105 KRlRS 
WASH SIEVE No 
DRY SIEVE Yes 

Sieve 
Number 
(Size) 

10" 
6" 
3" 
1" 

318" 
Remaining 

Pan Indiv. 
Weight Wt. + Pan 

(Ibs) (Ibs) 

0.00 0 
0.00 93 1 
0.00 - 1178 
0.00 726 
0.00 431 
0.00 . . 415 

Data entered by: RS 
Data checked by: c> 
FileName: 'TTMOFGSA 

Indiv. 
Wt. 

Retain. 

0 
931 

1178 
726 
431 
415 

Cum. 
Wt. 

Retain. 

0 
93 1 

2109 
2835 
3266 
3680 

DRY SIEVE ANALYSIS 

Wt. Dry Soil (Ibs) 

Cum. 
YO 

Retain. 

. 0.0 
25.3 
57.3 
77.0 
88.7 

100.0 

% 
Finer 

By Wt. 

3680 

100.0 
7 4 . 7 7  6 7 %  s 
42.7 sec Q A F L - 4  
23.0 7=-t- 
11.3 
0 .o 

Date: 0 1 /27/2005 
Date: 0 1 / 7 7 / K  

ADVANCED TERRA TESTING, INC. 



US Standard Sieve Size 
lo' 6' 3' 1' 1 

IO0 

80 

60 

40 

20 

0 

Tesl Dale 

Client: Tetra Tech - RMC Boring NO.: QARL-3 
Job Number: 2617-05 Oeplh: 
Classiflation 

Sample No.: 

Advanced Terra Testing, Inc. 

,_.. 



MECHANICAL ANALYSIS - SIEVE TEST DATA 
ASTM D-5519 Method A 

CLIENT Tetra Tech - RMC 

BORING NO. QARL-4 
DEPTH 
SAMPLE NO. 
SOIL DESCR. Field GSA 
LOCATION Present Landfill 

Sieve 
Number 
(Size) 

Io" 
6" 
3" 
1" 

318" 
Remaining 

Pan Indiv. 
Weight Wt. + Pan 

(Ibs) (W 

0 -0 0.0 
0.0 2275.0 
0.0 1041.9 
0.0 585.5 
0.0 414.8 
0 -0 587.8 

Indiv. 
Wt. 

Retain. 

0 .o 
2275.0 
1041.9 
585.5 
414.8 
587.8 

Cum. 
Wt. 

Retain. 

0.0 
2275.0 
331 6.9 
,3902.4 
4317.2 
4905.0 

JOB NO. 2617-05 

SAMPLED 2/22/05 RSIKWCW 
DATE TESTED 2/22/05 RSIKWCW 
WASH SIEVE No 
DRY SIEVE YeS 

DRY SIEVE ANALYSIS 

Wt. Dry Soil (Ibs) 

Cum. 
Yo 

Retain. 

0.0 
46.4 
67.6 
79.6 
88.0 

100.0 

% 
Finer 

By Wt. 

100.0 
53.6 
32.4 
20.4 
12.0 
0.0 

4905.0 

Data entered by: RS I 02/23/2005 

FileName: TTMOFGS2 ADVANCED TERRA TESTING. INC. 
Data checked by: 2 3 6 -  
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22-INCH LAYER RFA 
GRAIN SIZE ANALYSIS 

AND ATTERBERG LIMITS 



0 

0 

0 

CLIENT Tetra Tech - RMC 

MECHANICAL ANALYSIS - SIEVE TEST DATA 
ASTM 5519 8 ASTM D 422 

BORING NO. 
DEPTH 
SAMPLE NO. 22"Layer QA Sample 
SOIL DESCR. 
LOCATION Present Landfill 

MOISTURE DATA 

HYGROSCOPIC Yes 

NATURAL No 

Wt. Wet Soil 8 Pan (9) 
Wt. Dry Soil 8 Pan (9) 
Wt. Lost Moisture (9) 
Wt. of Pan Only . (g )  
Wt. of Dry Soil (9) 
Moisture Content % 

Wt. Hydrom. Sample Wet (9) 
Wt. Hydrom. Sample Dry (9) 

Sieve 
Number 
(Size) 

6" 
3" 

1 1/2" 
314" 
318" 
#4 
#10 

#20 
#40 
#60 
#loo 
#200 

Pan 
Weight 

(9) 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

2.36 
2.36 
2.37 
2.36 
2.35 

Indiv. 
Wt. + Pan 

(9) 

111016.15 
257525.72 
436424.37 
149701.33 
1061 27.1 8 
65988.60 
53880.81 

11 -74 
11.14 
8.33 
7.13 
7.24 

68.71 
66.80 

1.91 
3.63 

63.17 
3 .O 

64.88 
62.97 

Indiv. 
Wt. 

Retain. 

11 1016.15 
257525.72 
436424.37 
149701.33 
1061 27.18 
65988.60 
53880.81 

9.38 

5.96 
4.77 
4.89 

8.78 

Data entered by: RS Date: 

JOB NO. 2617-09 

SAMPLED 5/5/09 CWIKWRS 
DATE TESTED 511 1/05 RS 
WASH SIEVE Yes on -3" Material 
DRY SIEVE Yes on +3" Material 

WASH SIEVE ANALYSIS 

Wt. Total Sample 

Weight of + # lo  
Before Washing (9) 
Weight of + #10 
After Washing (9) 
Weight of - #IO 

Weight of - #10 

Wt. Total Sample 

Wet (9) 

Wet (9) 

Dry (9) 

Dry (9) 

Calc. Wt. "W" (9) 
Calc. Mass + #10 

Cum. Cum. % 
Wt. Yo Finer 

Retain. Retain. By Wt. 

111016.15 6.9 93.1 
368541.87 22.9 77.1 
804966.24 50.1 49.9 
954667.57 59.4 40.6 

1060794.75 66.0 34 .O 
1126783.34 70.1 29.9 
1180664.15 73.5 26.5 

9.38 77.4 22.6 
18.16 81.1 18.9 

. . 24.12 83.6 16.4 
28.89 85.6 14.4 ' 

33.78 87.7 12.3 

1620297.20 

1204002.32 

1180664.15 

4 16294.88 

426730.48 

1607394.63 

237.20 
174.23 

05/16/2005 
Data checked by: a 
FileName: TTH022QA ADVANCED TERRA TESTING, INC. 

Date: Os)/ 6 / d  



HYOROMETER ANALYSIS - SEDIMENTATION DATA 
ASTM 551 9 & ASTM D 422 

CLIENT Tetra Tech - RMC JOB NO. 2617-09 

BORING NO. 
DEPTH 
SAMPLE NO. 22"Layer QA Sample 
SOIL DESCR. 
LOCATION Present Landfill 

SAMPLED 
DATETESTED 
WASH SIEVE 
DRY SIEVE 

Hydrometer # ASTM 152 H Temp., D&. C 
Sp. Gr. of Soil 2.65 Temp. C.oef. K 
Value of "alpha' 1 .oo Wt. Dry Sample "W" 
Deflocculant Sodium Hexametaphosphate % of Total Sample 
Defloc. Corr'n 5.0 
Meniscus Corr'n -0.5' 

T 
Elapsed Hydrometer Reading Y O  Effective Grain 

Time Original Corrected Total Depth Diameter 
(min) "R" 1 OORaNV Sample L (mm) 

0.0 
0.5 
1.0 
2.0 
5.0 
15.0 
30.0 
60.0 
120.0 
250.0 
1440.0 

- 
34.00 
32.00 
31.50 
30.00 
28.50 
27.75 
27.25 
26.00 
25.25 
25.00 

-- 
28.50 
26.50 
26.00 
24.50 
23.00 
22.25 
21.75 
20.50 
19.75 
19.50 

-- 
12.0 
11.2 
11.0 
10.3 
9.7 
9.4 
9.2 
8.6 
8.3 
8.2 

- -- 
12.0 10.71 
11.2 11.04 
11 .o 11.12 
10.3 1 1.37 
9.7 1 1.62 
9.4 1 1 -74 
92 11.82 
8.6 12.03 
8.3 12.15 
8.2 12.19 

Grain Diameter = K'(SQRT(UT)) 

- 
0.061 0 
0.0438 
0.031 1 
0.0199 
0.01 16 
0.0082 
0.0058 
0.0042 
0.0029 
0.0012 

515109 CWIKRIRS 
511 1/05 RS 
Yes on -3" Material 
Yes on +3" Material 

23.0 
0.01 31 7 
237.205 
100.0 

Data entered by: RS Date: 0511 612005 
Data checked by: pA\ Date: 0 5 h , / d  
FileName: TTH022QA ADVANCED TERRA TESTING, INC. 
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AlTERBERG LIMITS TEST 
ASTM D 4318 

CLIENT Tetra Tech-RMC JOB NO. 261 7-09 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 
LOCATION 

DATE SAMPLED 
DATE TESTED 05-1 1-05 SKL 

22" QA 

Present Landfill 

Plastic Limit 
Determination 

1 2 3 

Wt Dish & Wet Soil 
Wt Dish & Dry Soil 
Wt of Moisture 
Wt of Dish 
Wt of Dry Soil 
Moisture Content 

5.97 5.83 
5.30 5.1 7 
0.67 0.66 
0.81 0.83 
4.49 4.34 

14.92 15.21 

5.94 
5.24 
0.70 
0.80 
4.44 

15.77 

Liquid Limit 
Determination 

Device Number 0966 

1 2 3 4 

Number of Blows 19 21 31 34 

Wt Dish & Wetsoil 
Wt Dish & Dry Soil 
Wt of Moisture 
Wt of Dish 
Wt of Dry Soil 
Moisture Content 

10.62 10.43 
6.91 6.84 
3.71 3.59 
0.76 0.81 
6.1 5 6.03 

60.33 59.54 

10.98 
7.32 
3.66 
0.81 
6.51 

56.22 

11.34 
7.58 
3.76 
0.81 
6.77 
55.54 

Liquid Limit 
Plastic Limit 
Plasticity Index 

58.1 
15.3 
42.8 

Atterberg Classification CH 

Data entry by: SR Date: 05/12/2005 
Checked by: w, Date: L 7 / l d , k > F .  
FileName: TTG022QA ADVANCED TERRA TESTING, INC 



1 Atterberg Limits, Flow Curve 1 
, .22" QA I 

61 

60 

59 - c 
Q) 

c .-a 

58 
8 
.- 5 
E! 

2 
0 

57 

56 

55 

, Number of Blows 25 

0 

I PLASTICITY CHART 
, ,22" QA 

M orOL 4 CL-ML 

20 40 60 
Liquid Limit 

80 100 120 



Mnrch-05 041.22460002 
PARTICLE SIZE D I m B U T I O N  & AlTERBERG LIMITS 

A!?lm D421. D422, D4318. DS19- 



2-INCH LAYER RFA 
GRAIN SIZE ANALYSIS 

AND ATTERBERG LIMITS 



MECHANICAL ANALYSIS - SIEVE TEST DATA 
ASTM 0551 9 8 ASTM D 422 

CLIENT Tetra Tech - RMC JOB NO. 2617-09 

BORING NO. 
DEPTH 
SAMPLE NO. 2"Layer QA Sample 
SOIL DESCR. 
LOCATION Present Landfill 

SAMPLED 5/5/09 CWIKWRS 
DATE TESTED 511 1105 R S  
WASH SIEVE Yes on -3" Material 
DRY SIEVE Yes on +3" Material 

MOISTURE DATA WASH SIEVE ANALYSIS 

HYGROSCOPIC Yes 

NATURAL No 

Wt. Wet Soil & Pan (9) 
Wt. Dry Soil & Pan (9) 
Wt. Lost Moisture (9) 
Wt. of Pan Only (9) 
Wt. of Dry Soil (9) 
Moisture Content % 0 
Wt. Hydrom. Sample Wet (9) 
Wt. Hydrom. Sample Dry (9) 

Sieve 
Number 
(Size) 

6" 
3" 

I 112" 
314" 
318" 
#4 
#10 

#20 
#40 
#60 
#loo 
#ZOO 

Pan 
Weight 

(9) 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

2.30 
2.37 
2.35 
2.36 
2.37 

42.36 
41.77 
0.59 
3.62 

38.15 
1.5 

59.20 
58.29 

W t  Total Sample 

Weight of + #10 
Before Washing (9) 
Weight of + #10 
After Washing (9) 
Weight of - #lo 

Weight of - #10 

Wt. Total Sample 

Wet (9) 

Wet (9) 

Dry (9) 

Dry (9) 

Calc. Wt. "W" (g) 
Calc. Mass + #10 

Indiv. Indiv. Cum. Cum. % 
Wt. + Pan wt .  Wt. % Finer 

(9) Retain. Retain. Retain. By Wt. 

25854.63 25854.63 258% -63 4.0 96.0 
97748.65 97748.65 123603.28 19.3 80.7 

238076.26 238076.26 361679.54 56.4 43.6 
105557.1 1 105557.1 1 467236.65 72.9 27.1 
51911.06 51911.06 519147.71 81 .O 19.0 
29332.82 29332.82 548480.53 85.6- 14.4 
17472.02 17472.02 565952.55 88.3 11.7 

10.73 8.43 8.43 90.0 10.0 
9.36 6.99 15.42 91.4 8.6 
8.55 . 6.20 21.62 92.6 7.4 
8.21 5.85 27.47 93.8 6.2 
8.22 5.85 33.32 . 95.0 5.0 

Data enlered by: RS Date: 05/16/2005 
Data checked by: Date: asi / /6/05 
FileNarne: TTHOZQA ADVANCED TERRA TESTING, INC 

642201.09 

569607.02 

565952.55 

72594.07 

75087.30 

64 1039.84 

497.67 
439.37 



HYDROMETER ANALYSIS - SEDIMENTATION DATA 
ASTM D5519 & ASTM D 422 

Data entered by: RS Date: 05/16/2005 
Data checked by: &) 
FileName: TTHOZQA ADVANCED TERRA TESTING, INC. 

Date: O d 6 / 0 <  

CLIENT Tetra Tech - RMC JOB NO. 2617-09 

L 

BORING NO. 
DEPTH 
SAMPLE NO. 2"~ayer QA Sample 
SOIL DESCR. 
LOCATl ON Present Landfill 

SAMPLED 5/5/09 CWIKRIRS 
DATE TESTED 511 1105 R S  
WASH SIEVE Yes on -3" Material 
DRY SIEVE Yes on +3" Material 

Hydrometer # ASTM 152 H Temp., Deg. C 
Sp. Gr. of Soil 2.65 Temp. Coef. K 
Value of "alpha" 1.00 Wt. Dry Sample "W" 
Deflocculant Sodium Hexametaphosphate YO of Total Sample 
Defloc. Corfn 5.0 
Meniscus Corr'n -0.5 

T 
Elapsed Hydrometer Reading 

Time Original Corrected 
(min) "R" 1 OORaNV 

0.0 
0.5 
1 .o 
2.0 
5.0 

15.0 
30.0 
60.0 

120.0 
250.0 

1440.0 

-- 
30.00 
27.50 
25.00 
23.00 
21 .oo 
19.50 
18.75 
16.75 
15.00 
13.50 

- 
24.50 
22.00 
19.50 
17.50 
15.50 
14.00 
13.25 
11 -25 
9.50 
8.00 

Grain Diameter = K'(SQRT(L/T)) 

I 

4.9 
4.4 
3.9 
3.5 
3.1 
2.8 
2.7 
2.3 
1.9 
1.6 

% Effective Grain 
Total Depth Diameter 

Sample L (mm) 

- - 
4.9 1 1.37 
4.4 1 1.78 
3.9 12.19 
3.5 12.52 
3.1 12.85 
2.8 13.09 
2.7 13.22 
2.3 13.54 
1.9 13.83 
1.6 14.08 

- 
0.0628 
0.0452 
0.0325 
0.0208 
0.0122 
0.0087 
0.0062 
0.0044 
0.0031 
0.0013 

23.0 
0.01317 
497.667 

100.0 
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ATTERBERG LIMITS TEST 
ASTM D 4318 

CLIENT Tetra Tech-RMC JOB NO. 2617-09 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 
LOCATION 

DATE SAMPLED 
DATE TESTED 0 5 1  1-05 SKL 

2" QA 

Present Landfill 

Plastic Limit 
Determination 

1 2 3 

Wt Dish & Wet Soil 
Wt Dish & Dry Soil 
Wt of Moisture 
Wt of Dish 
Wt of Dry Soil 
Moisture Content 

6.79 6.39 
5.69 5.36 
1.10 1 :03 
0.81 0.74 
4.88 4.62 

22.54 22.29 

6.59 
5.55 
1.04 
0.81 
4.74 

21.94 

Liquid Limit Device Number 
Determination 

0966 

1 2 3 4 5 

Number of Blows 15 19 23 34 27 

Wt Dish & Wet Soil 
Wt Dish & Dry Soil 
Wt of Moisture 
Wt of Dish 
Wt of Dry Soil 
Moisture Content 

11.65 
8.45 
3.20 
0.81 
7.64 

4 1 .'88 

11.72 
8.53 
3.19 
0.76 
7.77 

41.06 

10.90 
8.00 
2.90 
0.81 
7.19 

40.33 

12.38 
9.1 5 
3.23 
0.81 
8.34 

38.73 

10.94 
8.05 
2.89 
0.75 
7.30 

39.59 

Liquid Limit 39.9 
Plastic Limit 22.3 
Plasticity Index 17.7 

Atterberg Classification CL 

Data entry by: SR Date: 05/12/2005 
Checked by: & Date: <ha/&-- 
FileName: . TTG02QA ADVANCED TERRA TESTING, INC. 



a 

a 

43 

42 

c - 5 41 

0 
C 
0 

39 

38 

Atterberg Limits, Flow Curve 
, ,2 "QA 

25 Number of Blows 

 PLASTICITY CHARTI 
, , 2"QA I 



MECHANICAL ANALYSIS - SIEVE TEST DATA 
ASTM D-5519 Method B 

CLIENT Tetra Tech - RMC JOB NO. 2617-09 

BORING NO. 9" Rip-Rap QA 
DEPTH 
SAMPLE NO. 
SOIL DESCR. Field GSA 
LOCATION 

Sieve 
Number 
(Size) 

+2 1 " 
15-21" 
12-15 
6-1 2" 
3-6 
-3" 

SAMPLED 
DATE TESTED 
WASH SIEVE 
DRY SIEVE 

5/5/05 cw/KR/Rs 
5/5/05 CWlKRlRS 
No 
Yes 

Present Landfill 

DRY SIEVE ANALYSIS 

Wt. Dry Rock (Ibs) 

Pan Indiv. Indiv. Cum. Cum. % 
Weight Wt. + Pan Wt. wt. % Finer 

( W  (Ibs) Retain. Retain. Retain. By Wt. 

0.00 0.0 0 0 0.0 100.00 
0.00 1145.1 1145 1145 8.6 91.38 
0.00 1449.3 1449 2594 19.5 80.47 
0.00 10306.0 10306 12900 97.1 2.88 
0.00 357.8 358 13258 99.8 0.19 
0.00 24.7 . 25 13283 100.0 0.00 

Note: Rock derisity.was estimated at 162pcf. 

Data entered by: RS D2.2: 05/06/200 
Data checked by: CJ Date: o d d &  
FileName: TTMOFGSB ADVANCED TERRA TESTING, INC. 

13283 
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APPENDIX G-5 : QA LABORATORY TESTING 



APPENDIX G-5.1: GEOSYNTHETICS TESTING 



833 Parfet Street Lakewood, Colorado 80215 9 (303) 232-8308 'Fax: (303) 232-1579 

Mr. Roy Spitzer November 09,2004 Tetra Tech - RMC 
1900 S. Sunset Street, Suite I-F 
Longmont, CO 80501 

RE: Present Landfill Design - WETS 
Golden, CO, Project #57378.5001 

Dear Mr. Spitzer, 

Thank you for choosing Advanced Terra Testing, Inc. for your geosynthetic testing needs. 

Per your request we have completed testing on the various geosynthetic materials submitted for conformance testing. 

The tables below represents the average results: 



. . .. 
. .  . I  

. .  . .  :. .. . .  

. .  

Lot & Roll Number . . .  Moisture Content Bentonite .. . 1 1 

200439L0,9684 

200439L0,9772. 
'200440L0,10503 ' ' 

200439L0,9728 . 

200440L0,10547 
20044OL0, 10591 
200440L0,10635 . 
20O440L0, 10679 . 

200440L0, 10723 
200440L0,10767 
200440L0,108 1 1 

. .  (%)' . . 
22.5 ; . . . ' .. 

18.8 
20.1 
22 ;7 

. . 23:4 
22.6 

. 24.6 
' 22.5 

25.2 
25.2 

. .  

' ' 23.2' 
. .  

. .  

CETCO - Bentomat ST GCL -Peel Adhesion - ASTM D 4632Modified 
I Lot & Roll Number I MD Load I CDM 'Load I 

200439L0,9684 
200439L0,9728 
200439L0,9772 

200440L0, 10503 
200440L0, 10547 
200440L0,10591 
200440L0,10635 
200440L0, 10679 
200440L0, 10723 
200440L0, I0767 
200440L0, 108 1 1 

CETCO - Bentomat ST GCL - Swell Index - ASTM D 5890 
I I Swell Index Lot & Roll Number I 

(ec/2gms) 
29.5 
28.5 
28.0 
26.5 
26.0 
27.0 
31.0 
24.0 
28.0 
29.5 
27.5 

Test Series Normal Stress vs. Peak Shear Stress (Only) 
Normal Stress Range I Friction Angle Adhesion I 

DS 1, Roll # 108 1 I ,  Lot #200440LO 
(psf) (Degrees) (psf) 

200 - 600 34.5 / 394.7 

. I  , . .. .: ' . .  
. .  
. .  
. .. 



Density Carbon Black Content Carbon Black 
Dispersion W) Roll & Resin Lot Number (grams/cm') 



. .  

. . .  . .  . .  

. .  

. . .  . .  . .  
._ - 

GSE 60 mil LL 

-\ 



. .  
. _  

Lot Number Thickness (in) 
C2-8-2-04-19 17-200 0.22 19 
C2-8-2-04-1948-200 0.2141 
C2-8-2-04-2015-200 0.21 52 
C2-8-2-04-2048-200 0.2 1 85 
C2-8-2-04-2 1 1 1-200 0.2 1 82 
C2-8-2-04-2 160-200 0.2 159 
C2-8-2-04-2 196-200 0.2231 
C2-8-2-04-2266-200 0.2243 
C2-8-2-04-2301-200 0.2 193 

No Identification 0.2 198 
2230 0.2295 

K T T r 2 6 1 7 m R  I104 bp 



. .  . .  . _ .  . 

. .  
. .  

. .  
. i  

. .  . .  . .  

Lot Number 
C2-8-2-04- 191 7-200 
C2-8-2-04- 1 948-200 
C2-8-2-04-2015-200 
C2-8-2-04-2048-200 
C2-8-2-04-2 1 1 1-200 
C2-8-2-04-2 160-200 
C2-8-2-04-2 196-200 
C2-8-2-04-2266-200 
C2-8-2-04-2301-200 
No Identification 

CETCO - TEXDRAIN 200 DS8 - GDN - Transmissivity - ASTM D 4716 

Load (Ibs) 
159.9 
194.8 
160.9 
152.3 
183.9 
172.8 
155.2 
158.6 
179.3 
159.9 

K : f l T Z 6 l 7 ~ F l l l O 4  h q  



CETCO - TEXDRAIN200 DS8 - GDN - Mass/Unit Area - ASTM D 5261 (Geotatile Only) 
1 

Lot Number MassKJnit Area (gms/m*) MassAJnit Area (ozlyd’) 
C2-8-2-04-1917-200 379.3 11.2 
C2-8-2-04- 1 948-200 391.4 11.5 

~ 

C2-8-2-04-2015-200 356.7 10.5 
C2-8-2-04-2048-200 375.4 11.1 
C2-8-2-04-2 1 1 1-200 362.9 10.7 
C2-8-2-04-2 160-200 374.4 11.0 
C2-8-2-04-2 196-200 359.4 10.6 
C2-8-2-04-2266-200 366.8 10.8 
C2-8-2-04-2301-200 367.4 10.8 
No Identification 353.7 10.4 

2230 354.3 10.5 

Should you have any questions or require additional information please, feel free to give us call. 

Si nc er 1 ey, 

Chnstopher Wienecke 
Laboratory DirectodOwner 

Sharon Roberts 
Geosynthetic Division Manager 

K:m2617ftTfl I 104.lwp 



Rahe, John -- MFG, Inc. 

From: 
Sent: 
To : 
cc: -.  
Subject: 

Rahe, John -- MFG, Inc. 
Friday, November 19,2004 1:36 PM 
'robert.davis@rfets.gov ' 
'josh.valentine@ttrmc.com' 
PLF Construction-Review of QA Laboratory Testing for Geosynthetics 

Bob, 

The following provides a review of the Quality Assurance laboratory testing performed for 
the geosynthetics delivered to date to the PLF construction site. 
tests were performed by Advanced Terra Testing, Lakewood, CO (report dated November 9, 
2004). Some of the tests (density, carbon black content, transmissivity and apparent 
opening size) were performed by Precision Labs, Anaheim; CA. A copy of this QA laboratory 
report was delivered to you on November 11. 

I. GCL Test Results 

The majority of these 

A total of eleven samples of GCL were delivered to the laboratory and several tests were 
performed for each of these samples: 

1) Permeability and Composite Index Flux (ASTM D 5887)- the permeability tests indicated 
an average (11 tests) permeability of 3.4(10LA-9 cm/sec, which is approximately 32 percent 
lower than the specification limits of 5(10) -9 cm/sec; and the average index flux of 
approximately 6.2(10)^-9 cu m/sq m/sec (11 tests)is approximately 38 percent lower than 
the specification (QA/QC P1an)limit of 1 ( 1 0 ) A - 8  cu m / s q  m/sec, both indicating acceptable 
conditions. 

2) Mass/Unit Area (ASTM D 5993) and Moisture Content (GCL; ASTM D 2216) - the mass/unit 
area tests indicated an average (11 tests) bentonite mass per unit area of 4,145 grams/sq 
m (0.85 lbs/sq ft), which is approximately 13 percent higher than the minimum 
specification requirement of 0.75 lbs/sq ft. The average (11 tests) composite moisture 
content was 25.1 percent while the average bentonite moisture content was 22.8 percent, as 
measured in the lab. The bentonite moisture content is above the specification of 12 
percent because the moisture content of materials as produced by the manufacturer are 
typically higher than the moisture content of the raw bentonite as delivered to the 
manuafacturer. The manufacturer's (CETCO) MQC data, submittal received October 27, 2004, 
indicated an average bentonite moisture content less than 10 percent (certification from 
American Colloid Company), which within specification. Therefore, the GCL material is 
acceptable for both mass/unit area and moisture content. 

3) Peel Adhesion (ASTM 463%, Modified) - indicated a minimum average (11 tests) peel 
strength of 37.2 lbs in the machine direction (the cross machine direction indicated an 
average peel strength of 43.1 lbs). The MD average peel strength is therefore more than 
twice the minimum specified peel strength of 15 lbs. 

4) Swell Index (ASTM D 5890) - indicated an average (11 tests) swell index of 25.4 ml or 
cc/gm, which is approximately 5.8 percent higher than the minimum specification limit of 
24 ml/gm. 

5) Internal Shear Strength (ASTM D 5321 large scale, modified; two tests) - one was a 
single point test indicating a shear strength of 570 psf and one test was a three point 
test indicating an internal friction angle of 34.5 degrees and an adhesion of 394.7 psf. 
Using the minimum confining pressure of 2 0 0  psf, the latter test indicates a shear 
strength of approximately 530 psf. Therefore, both tests indicate an average composite 
shear strength approximately 10 percent higher than the specification requirement of 500 
psf. 

11. 60-Mil LLDPE Geomembrane (FML) Test Results 

A total of twelve samples of the geomembrane materials were delivered to the laboratory 
1 

0 



and the following tests were performed: 

1) Thickness (ASTM D 5199), which indicated an average (12 tests) of approximately 63.7 
mils, which is approximately 7 percent thicker than the specification, and no tests 
indicated a thickness less than 60 mils. 

2) Density (ASTM D 1505) and Carbon Black Content (ASTM D 5596) - the averaqe density (12 
tests) was 0.931 gm/cc which is slightly higher' than the specification of OT92 gm/cc: and 
the average carbon black content was 2.37 percent, which is approximately 18 percent more 
than the minimum specification of 2 percent. 

3) Tensile Strength (ASTM D 6693, Type 1V)- indicated an average (12 tests) tensile 
strength in the machine direction (12 tests) of 290 lbs/in width (at over 800% 
elongation), which is approximately 27 percent higher than the minimum specification 
requirement of 228 lbs/in. The cross machine direction tensile strength tests were 
similar to the machine direction tests, all of which indicated higher tensile strengths 
than specified. 

4) Tear Strength (ASTM D 1004C)- the average (12 tests) machine direction tear strength 
tests indicated 37.1 lbs/in, which is approximately 13 percent higher than the specified 
minimum tear strength of 33 lbs/in; cross machine tear strengths were slightly higher than 
the machine direction tear strengths, all of which were well in excess of the specified 
minimum. 

5 )  Rod Puncture Strength (ASTM D 4833) - indicated and avergage (12 .tests) puncture 
strength of 119.3 lbs, which is approximately 42 percent higher than the specified minimum 
puncture strength of 84 lbs. 

These QA tests for the 60-mil LLDPE geomembrane all indica-te material properties and 
strengths in excess of those specified. 

111. GDN - TexDrain 200 DS8 

A total of eleven samples of GDN were delivered to the laboratory and the following tests 0 were performed: 

1) Adhesion Bond Strength (GRI GC-7) of Geocomposite - indicated an average (11 tests) 
machine direction bond strength of 2.78 lbs, which is more than 2 times higher than the 
minimum required specification of 1 lb. 

2) Tensile Strength (ASTM 5035/Modified), Geonet only - indicated an average (11 tests) 
machine direction tensile strength of 5 6 . 5  lbs/in width, which is approximately 25 percent 
higher than the minimum required specification of 45 lbs/in width. 

3) Thickness (ASTM D 5199), Geonet only - indicated an average (11 tests) thickness of 220 
mils, which is approximately 10 percent higher than the minimum specification of 200 mils. 

4) Density (ASTM D 1505) and Carbon Black Content (ASTM D 1603), Geonet only - the average 
' (11 tests) density indicated 0.958 gm/cc, which is slightly over the specification of 0.94 

gm/cc, and the average carbon black content was 2.54, which is approximately 27 percent 
higher than the minimum specification requirement of 2 percent. 

5 )  Transmissivity (ASTM D 4716) - five of these tests were performed with a hydraulic 
gradient of 0.1 at a normal pressure of 209 psf which indicated an average transmissivity 
of 9.9 gal/min/ft width, which is many times over the specified minimum of 0.19 
gal/min/ft; and six of these tests were performed with a hydraulic gradient of 1.0 at a 
normal pressure of 15,000 psf which indicated an average transmissivity of 0.69 gal/min/ft 
width, which approximately 3.6 times higher than the specified minimum transmissivity. 

6) Puncture Resistance (ASTM D 4833), Geotextile only - indicated an average (11 tests) 
puncture strength of 168 lbs, which is approximately 40 percent higher than the minimum 
specified puncture strength for an 8 oz/sy non-woven geotextile of 120 lbs. 

7) Mass/Unit Area (ASTM D 5261), Geotextile only - indicated an average (11 tests) Of 
approximately 10.8 o z / s y ,  which is approximately 35 percent higher than the minimum 0 2 



specified mass/unit area of 8 oz/sy. 

8) Apparent Opening Size (AOS; ASTM D4751), Geotextile only - indicated an average AOS of 
approximately 0.148 mm, which is very near the specification of 0.15 mm, and is less than 
the maximum specified limit of 0.18 mm. 

These QA tests indicate that the GDN materials have geonet, geotextile and geocomposite 
properties in excess of those specifie'd. 

The QA laboratory testing program indicates that all of the geosynthetic materials 
provided for the PLF construction meet or exceed specification requirements. This QA 
testing program should be adequate for up to 1.1 million square feet of GCL, 
installed at the project. 

FML and GDN 

Let me know if you have any questions regarding this QA laboratory summary review 

Thanks, 
John 

John H. Rahe, P . E .  
Tetra Tech/MFG 
303-447-0913 (ext. 104) 

3 



GCL FLUX 
ASTM D 5887 

.jFLlENT Tetra Tech -RMC JOB NO. 2617-02 

LOT NO. 200439LO PROJECT Present Landfill Design RFETS 
ROLL NO. 9684 TEST STARTED 9-29-04 CAL 
SAMPLENO. I TEST FINISHED 10-08-04 CAL 
MATL TYPE Bentomat ST CELL NUMBER 1 OP 
TEST TYPE TWFlux 
CONF. PRES. PSF 576 SITE LEACHATE WATER No 

DI WATER Yes 

MOISTURE/DENSIM DATA BEFORE AFTER 
FOR COMPOSITE SAMPLE TEST TEST 

Wt. GCL + Moisture (9) 
Wt. Wet GCL & Pan (9) 
Wt. Dry GCL & Pan (9) 
Wt. Lost Moisture (9) 
Wt. of Pan Only (9) 
Wt. of Dry GCL (9) 
Moisture Content % 
Wet Density PCF 
Dry Density PCF 

49.1 96.2 
57.2 104.3 
47.5 47.5 
9.7 56.8 
8.1 8.1 

39.4 39.4 
24.5 144.1 
57.0 164.8 
45.8 67.5 

a n i t .  Diameter (in) 4.000 (cm) 10.160 
,nit. Area (sq in) 12.566 (sqcm) 81.078 
nit. Height (in) 0.26 1 (cm) 0.663 

Vol. Bef. Consol. (cu ft) 0.001 90 
Vol. After Consol. (cu ft) 0.001 29 
Porosity % 155.77 
Constant Head (PSI) 2.00 (cm) 140.79 

Composite 
Time Time Init. Final Head Composite Permeability 

Min Sec cc cc CM (MYM’)ISEC cm/sec 
Burette Burette COrr. INDEX FLUX qi k 

120.0 7200 48.8 16.7 29.7 5.50E-07 3.8 E-07 
240.0. 14400 49.0 13.1 31.6 3.07E-07 2.2E-07 
120.0 7200 49.5 42.8 15.1 1.15E-07 7.1E-08 
180.0 10800 42.8 35.8 22.6 7.99E-08 5.2 E-08 

I 180.0 10800 35.8 32.6 28.1 3.65E-08 2.5E-08 
180.0 10800 32.6 31.8 30.3 9.14E-09 6.4E-09 
900.0 54000 49.7 46.4 13.0 7.54E-09 4.6E-09 

1440.0 86400 46.4 41.7 17.4 6.71 E-09 4.2E-09 
1440.0 86400 41.7 32.9 24.7 1.26E-08 8.4E-09 
120.0 7200 46.5 44.3 15.9 3.77E-08 2.3E-08 
120.0 7200 44.3 43.9 17.3 6.85E-09 4.3E-09 
120.0 7200 43.9 43.5 17.8 6.85E-09 4.3E-09 
120.0 7200 43.5 43.1 18.2 6.85E-09 4.3E-09 

verage - Last 3 Values, Composite Permeability k (cmlsec) 4.3E-09 
6.9E-09 erage - Last 3 Values, Composite Index Flux qi (M31M2)SEC 

Jata entry by: CAUCJWISR Date: 10/18/2004 
Checked by: I/e 
FileName: lTP09684 ADVANCED TERRA TESTING, INC. 

Date: y/,il/? 

a 



GCL FLUX 
ASTM D 5887 

(-:) CLIENT Tetra Tech -RMC JOB NO. 2617-02 

LOT NO. 200439LO PROJECT 
ROLL NO. 9684 TESTSTARTED 
SAMPLE NO. TEST FINISHED 
MATL TYPE Bentomat ST CELL NUMBER 
TEST TYPE TWFlux 
CONF. PRES. PSF 576 SITE LEACHATE WATER 

DI WATER 

SATURATION DATA 

Cell Back Burette 
Pres. Pres. Reading 
(PSI) (PSI) (CC) 

Pore 
Pressure 
(PSI) Change 

Present Landfill Design RFETS 
9-29-04 CAL 

10-08-04 CAL 
lop 

No 
Yes 

B .  

Close Open Close Open 
80.0 75.0 6.7 43.0 
80.0 76.0 14.4 

Initial Height (in) 
Height Change (in) 
Ht. After Cons. (in) 
Initial Area (sq in) 
Area After Cons. (sq in) 

0.261 Init. Vol. (CC) 
0.029 Vol. Change (CC) 
0.232 Cell Exp. (CC) 

12.566 Net Change (CC) 
9.590 Cons. Vol. (CC) 

Data entry by: CAUCJWlSR Date: .lo11 8/20O4 

53.76 
34-90 
17.61 
17.29 
36.47 

Checked by: &L Date: .;l/e;l.p 
FileName: TTP09684 ADVANCED TERRA TESTING, INC. 



GCL FLUX 
ASTM D 5887 

@CLIENT Tetra Tech -RMC 

LOT NO. 200439LO 
ROLL NO. 9728 
SAMPLE NO. 
MATL TYPE Bentomat ST 
TEST TYPE TX/Flux 
CONF. PRES. PSF 576 

MOlSTURElDENSlTY DATA BEFORE 
FOR COMPOSITE SAMPLE TEST 

Wt. GCL + Moisture (9) 
Wt. Wet GCL t? Pan (9) 
Wt. Dry GCL & Pan (9) 
Wt. Lost Moisture (9) 
Wt. of Pan Only (9) 
Wt. of Dry GCL (9) 
Moisture Content % 
Wet Density PCF 
Dry Density PCF 

48.1 
56.4 
47.3 

9.2 
8.4 

38.9 
23.5 
51 -4 
41 -6 

nit. Diameter (in) 4.000 
it. Area (sq in) 12.566 

hit. Height (in) 0.284 
0.00206 Vol. Bef. Consol. (cu ft) 
0.00191 

Porosity % 90.79 

y. 
Vol. After Consol. (cu ft) 

Constant Head (PSI) 2.00 

Time Time Init. Final 

Min Sec cc cc 
Burette Burette 

150.0 9000 49.4 48.8 
920.0 55200 48.8 45.1 
240.0 14400 45.1 44.4 
240.0 14400 44.4 43.6 
960.0 57600 43.6 40.4 

. ,  JOB NO. 2617-02 

PROJECT Present Landfill Design RFETS 
TEST STARTED 10-11-04 CAL 
TEST FINISHED 10-1504 CAL 
CELL NUMBER 12P 

SITE LEACHATE WATER No 

AFTER 
TEST 

88.0 
96.4 
47.3 
49.1 
8.4 

38.9 
126.1 
101.6 
44.9 

DI WATER 

Head Composite 
COV. INDEX FLUX qi 
CM (M'/M')ISEC 

11.9 8.22E-09 
14.2 8.27E-09 
16.6 6.42E-09 
17.5 6.42E-09 
19.6 6.85E-09 

Average - Last 3 Values, Composite Permeability k (cmlsec) 
@ r e r a g e  - Last 3 Values, Composite Index Flux qi (M3IMZ)SEC 

Data entry by: CAUSR Date: 10/18/20O4 

Yes 

Composite 
Permeability 

k 
cmlsec 

3.9E-09 
4.OE-09 
3.2E-09 
3.2E-09 
3.5E-09 

3.3E-09 
6.6E-09 

Checked by: % Date: ro/rsl? 
FileName: TTP09728 ADVANCED TERRA TESTING, INC. 



GCL FLUX 
ASTM D 5887 

rj CLIENT Tetra Tech -RMC 

LOT NO. 200439LO 
ROLL NO. 9728 
SAMPLE NO. 
MATL TYPE Bentomat ST 
TEST TYPE TWFlux 
CONF. PRES. PSF 576 

JOB NO. 2617-02 

PROJECT Present Landfill Design RFETS 
TEST STARTED 10-11-04 CAL 
TEST FINISHED 10-1504 CAL 
CELL NUMBER 12P 

SITE LEACHATE WATER No 
DI WATER Yes 

SATURATION DATA 

Cell Back Burette Pore 
Pres. Pres. Reading Pressure 
(PSI) (PSI) (CC) (PSI) Change B 

Close Open Close Open 
80.0 75.0 6.9 31.6 
80.0 76.0 21.4 .! : 

Initial Height (in) 0.284 Init. Vol. (CC) 58.45 
Height Change (in) 0.031 Vol. Change (CC) 16.30 
Ht. After Cons. (in) 0.253 Cell Exp. (CC) 11 -92 
Initial Area (sq in) 12.566 Net Change (CC) 4.38 
Area After Cons. (sq in) 13.050 Cons. Vol. (CC) 54 -07 

Data entry by: CAUSR Date: 10/18/20O4 
Checked by: Date: ]o[IB,/ of 
FileName: TTP09728 ADVANCED TERRA TESTING, INC. 

. _ -  



GCL FLUX 
ASTM D 5887 

&ENT Tetra Tech - RMC 

LOT NO. 200439LO 
ROLL NO. ##9772 
SAMPLE NO. 
MAT’L TYPE GCL 
TEST TYPE TXlFlux 
CONF. PRES. PSF 576 

MOISTUREIDENSITY DATA 
FOR COMPOSITE SAMPLE 

Wt. GCL + Moisture (9) 
Wt. Wet GCL & Pan (9) 
Wt. Dry GCL & Pan (9) 

I Wt. Lost Moisture (9) 
Wt. of Pan Only (9) 
Wt. of Dry GCL (9) 
Moisture Content % 
Wet Density PCF 
Dry Density PCF 

nit. Diameter (in) 6 it. Area (sq in) 
.nit. Height (in) 
Vol. Bef. Consol. (cu ft) 
Vol. After Consol. (cu ft) 
Porosity % 
Constant Head (PSI) 

Time Time 

Min Sec 

160.0 9600 
900.0 54000 

4320.0 259200 
1442.0 86520 
1440.0 86400 
1440.0 86400 

Init. 
Burette 

cc 

49.0 
48.3 
44.5 
32.1 
28.9 
26.0 

BEFORE 
TEST 

52.9 
61.2 
50.6 
10.7 
8.4 

42.2 
25.2 
53.4 
42.6 

4.000 
12.566 
0.300 

0.00218 
0.001 50 

1 13.02 
2.00 

Final 
Burette 

cc 

48.3 
44.5 
32.1 
28.9 
26.0 
23.6 

JOB NO. 2617-02 

PROJECT 
TEST STARTED 
TEST FINISHED 
CELL NUMBER 

SITE LEACHATE WATER 
DI WATER 

AFTER 
TEST 

90.1 
98.5 
50.6 
47.9 
8.4 

42.2 
113.6 
132.7 
62.1 

Head Composite 
con. INDEX FLUX qi 
CM (M’/M’)/SEC 

12.4 8.99E-09 
14.8 8.68E-09 . 

23.7 5.90E-09 
32.2 4.56E-09 
35.5 4.14E-09 
38.4 3.43E-09 

Present Landfill DesigwRFETS 
9-29-04 CAL 

8P 

No 
Yes 

10-09-04 CAL 

Composite 
Permeability 

k 
cmlsec 

5.3E-09 
5.2E-09 
3.8E-09 
3.E-09 
3.OE-09 
2.5E-09 

Average - Last 3 Values, Composite Permeability k (cmlsec) 2.9E-09 
4.OE-09 erage - Last 3 Values, Composite Index Flux qi (M3IM2)SEC 

CAUSR E;;:; ,o(lb!rl 8/2004 
a 

data entry by: 
Checked by: Ile 
FileName: ‘ TTP09772 ADVANCED TERRA TESTING, INC. 



GCL FLUX 
ASTM D 5887 

0 CLIENT Tetra Tech - RMC 

LOT NO. 200439LO 
ROLL NO. W772 
SAMPLE NO. 
MATL TYPE GCL 
TEST TYPE TWFlux 
CONF. PRES. PSF 576 

JOB NO. 2617-02 

PROJECT . Present Landfill DesigwRFETS 

TEST FINISHED 10-09-04 CAL. 
CELL NUMBER 8P 

TEST STARTED 9-29-04 CAL 

SITE LEACHATE WATER No 
DI WATER Yes 

SATURATION DATA 

Cell Back Burette Pore 
Pres. Pres. Reading Pressure 
(PSI) (PSI) (CC). (PSI) 

Close Open Close 
80.0 75.0 6.7 43.0 
80.0 76.0 14.4 

Change B 

Open 

, 

I 

Initial Height (in) 
Height Change (in) 
Ht. After Cons. (in) 
Initial Area (sq in) 
Area After Cons. (sq in) 

Data entry by: CP 

0.300 
0.053 
0.247 

12.566 
10.478 

ISR Date: . . 10/18/2W 
Checked by: I L L  Date: io(r8[0$ 
FileNarne: TTP09772 

Init. Vol. (CC) 
Vol. Change (CC) 
Cell Exp. (CC) 
Net Change (CC) 
Cons. Vol. (CC) 

ADVANCED TERRA TESTING, INC. 

61.79 
32.00 
12.63 
19.37 
42.42 



GCL FLUX 
ASTM D 5887 

a j L I E N T  Tetra Tech RMC 

LOT NO. 200440LO 
ROLL NO. 10503 
SAMPLE NO. 
MAT’L TYPE Bentornat ST GCL 
TEST TYPE TXlFlux 
CONF. PRES. PSF 576 

MOlSTURElDENSlTY DATA 
FOR COMPOSITE SAMPLE 

Wt. GCL + Moisture (9) 
Wt. Wet GCL & Pan (9) 
Wt. Dry GCL & Pan (9) 
Wt. Lost Moisture (9) 
Wt. of Pan Only (9) 
Wt. of Dry GCL (9) 
Moisture Content % 
Wet Density PCF 
Dry Density PCF 

it. Diameter (in) e ,it. Area (sq in) 
lit. Height (in) 

Vol. Bef. Consol. (cu ft) 
Vol. After Consol. (cu ft) 
Porosity % 
Constant Head (PSI) 

Time Time 

Min Sec 

155.0 
900.0 
240.0 
240.0 
970.0 
240.0 
240.0 
960.0 
240.0 
240.0 
956.0 

9300 
54000 
14400 
14400 
58200 
14400 
14400 
57600 
14400 
14400 
57360 

Init. 
Burette 

cc 

49.1 
47.4 
37.2 
36.0 
35.2 
31 -6 
30.3 
29.3 
25.8 
25.1 
24.4 

BEFORE 
TEST 

47.6 
55.8 
47.6 

8.2 
8.1 

39.5 
20.7 
53.8 
44.5 

4.000 
12.566 
0.269 

0.001 95 
0.001 50 

108.63 
2.00 

Final 
Burette 

cc 

47.4 
37.2 
36.0 
35.2 
31 -6 
30.3 
29.3 
25.8 
25.1 
24.4 
21.7 

JOB NO. 2617-02 

AFTER 
TEST 

85.6 
93.7 
47.6 
46.1 
8.1 

39.5 
116.8 
125.9 
58.1 

(cm) 
(sq cm) 

(cm) 

(cm) 

PROJECT Present Landfill Design RFETS 

TEST FINISHED 10-1 504 GAL 
CELL NUMBER 8P 

TEST STARTED 10-09-04 CAL 

SITE LEACHATE WATER No 
DI WATER 

10.160 
81.078 
0.682 

140.79 

Head Composite 
COW. INDEX FLUX qi 
CM (MYM’)/SEC 

12.8 
19.3 
25.5 
26.6 
29.0 
31.7 
32.9 
35.4 
37.7 
38.4 
40.3 

verage - Last 3 Values, Composite Permeability k (cmlsec) 
rage - Last 3 Values, Composite Index Flux qi (M3/M2)SEC 

CUSR Date: . . 10/1812004 
6 

Jata entry by: 

2.25E-08 
2.33E-08 
1.03E-08 
6.85E-09 
7.63E-09 
1 .I 1 E-08 
8.57 E-09 
7.60E-09 
5.57E-09 
6.00E-09 
5.81 E-09 

3.8E-09 
5.8E-09 

Yes 

Composite 
Permeability 

k 
cmlsec 

1.2E-08 
1.3E-08 
6.OE-09 
4 .OE-09 
4.6E-09 
6.9E-09 
5.3 E-09 
4.9E-09 
3.6E-09 
3.9E-09 
3 - 9 E-09 

Checked by -  Ye Date: l $ S ( q  
FileName: TTP00503 ADVANCED TERRA TESTING, INC. 



LOT NO. 
ROLL NO. 

GCL FLUX . 

ASTM D 5887 

Tetra Tech RMC JOB NO. 2617-02 

200440LO 
10503 

SAMPLE NO. 
MATL TYPE Bentomat ST GCL 
TEST TYPE TXFlux 
CONF. PRES. PSF 576 

Cell 
Pres. 
(PSI) 

80 -0 
80.0 

i 

SATURATION DATA 

Back Burette 
Pres. Reading 
(PSI) (CC) 

PROJECT 
TEST STARTED 
TEST FINISHED 
CELL NUMBER 

SITE LEACHATE WATER 
DI WATER 

Pore 

(PSI) Change 
Pressure 

Close Open Close Open 
75.0 7.8 35.8 
76.0 28.7 

Initial Height (in) 
Height Change (in) 
Ht. After Cons. (in) 
Initial Area (sq in) 
Area After Cons. (sq in) 

data entry by: U 

0.269 Init. Vol. (CC) 
0.035 Vol. Change (CC) 
0.234 Cell Exp. (CC) 
12.566 Net Change (CC) 
11.087 Cons. Vol. (CC) 

Present Landfill Design RFETS 
10-09-04 CAL 

8P 
10-1 5-04 CAL 

NO 
Yes 

B 

55.32 
25.50 
12.63 
12.87 
42.45 

R Date: $/18/2004 . 
Checked by: ICc Date: lo 8 
FileName: lTP00503 ADVANCED TERRA TESTING, INC. 

.- 

a! 



GCL FLUX 
ASTM D 5887 

#:/CLIENT Tetra Tech RMC 

LOT NO. 20044OLO 
ROLL NO. 10547 
SAMPLE NO. 
MATL TYPE Bentomat ST GCL 
TEST TYPE TWFlux 
CONF. PRES. PSF 576 

MOISTURWDENSITY DATA BEFORE 
FOR COMPOSITE SAMPLE TEST 

Wt. GCL + Moisture (9) 
Wt. Wet GCL & Pan (9) 
Wt. Dry GCL & Pan (9) 
Wt. Lost Mgisttlre (9) 

Moisture Contgnt % 
Wet Density PCF 
Dry Density PCF 

W~.*.P&$yy.. Jg) 
Wt. of W L  .. (9) 

55.2 
63.1 
51 -7 
11.4 
7.9 

43.9 
25.9 
62.9 
49.9 

Init. Diameter (in) 
Init. Area (sq in) 
Init. Height (in) 
Vol. Bef. Consol. (cu ft) 
Vol. After Consol. (cu f3) 
Porosity % 
Constant Head (PSI) 

,. 4.000 
12.566 
0.266 

0.001 94 
0.0021 6 

88.57 
2.00 

Time Time Init. Final 

Min Sec cc cc 
Burette Burette 

63.0 
60.0 

120.0 
120.0 
120.0 
120.0 
900.0 
240.0 
240.0 
970.0 
240.0 

3780 
3600 
7200 
7200 
7200 
7200 
54000 
14400 
14400 
58200 
14400 

49.3 
49.5 
35.5 
49.2 
36.5 
30.0 
49.2 
48.2 
47.7 
46.8 
43.3 

32.4 
35.5 
22.2 
36.5 
30.0 
24.8 
14.9 
47.7 
46.8 
43.3 
42.6 

JOB NO. 2617-02 

PROJECT Present Landfill Design RFETS 
TEST STARTED 10-08-04 CL 
TEST FINISHED 10-13-04 CAL 
CELL NUMBER 7P 

SITE LEACHATE WATER No 
DI WATER Yes 

AFTER 
TEST 

98.0 
105.9 
51.7 
54.2 
7 -9 

43.9 
123.5 
100.1 
44.8 

Head Composite 
COW. INDEX FLUX qi 
CM (MYM’)/SEC 

20.9 
19.1 
34.0 
18.7 
29.2 
35.5 
30.5 
13.1 
13.9 
16.3 
18.6 

5.53 E47  
4.80E-07 
2.28E-07 
2.18E-07 
1.1 1 E47 
8.91 E-08 
7.83E-08 
4.28E-09 
7.71 E-09 
7.42E-09 
6.00E-09 

Composite 
Permeability 

k 
cm/sec 

3.8E-07 
3.2E-07 
1.7E-07 
1.4E-07 
8.1E-08 
6.9E-08 
5.8E-08 
2.7E-09 
4.9E-09 
4.8E-09 
4.OE-09 

Average - Last 3 Values, Composite Permeability k (cmlsec) 4.6E-09 
7.0E-09 @ w e r a g e  - Last 3 Values, Composite Index Flux qi (M3lM2)SEC 

Data entry by:. CUSR Date: 1 011 812004 
Checked by: l+L Date: lo!r@/Pe 
F i I e N a m e : TTP00547 ADVANCED TERRA TESTING, INC. 



GCL FLUX 
ASTM D 5887 

CLIENT Tetra Tech RMC JOB NO. 2617-02 . _  
LOT NO. 200440LO PROJECT Present Landfill Design RFETS 
ROLL NO. 10547 TEST STARTED 10-08-04 CL 
SAMPLE NO. TEST FINISHED 10-13-04 CAL 
MATL TYPE Bentomat ST GCL CELL NUMBER 7P 
TEST TYPE TNFlux 
CONF. PRES. PSF 576 SITE LEACHATE WATER No 

DI WATER Yes 

SATURATION DATA 

Cell Back ' Burette Pore 
Pres. Pres. Reading Pressure 
(PSI) (PSI) (CC) (PSI) 

Close Open Close Open 
80.0 75.0 5.2 32.8 
80.0 76.0 17.0 

i 

Change 
\ 

B 

a- ./ .. , 

Initial Height (in) 
Height Change (in) 
Ht. After Cons. (in) 
Initial Area (sq in) 
Area After Cons. (sq in) 

0.266 Init. Vol. (CC) 
-0.042 Vol. Change (CC) 
0.308 Cell Exp. (CC) 

12.566 Net Change (CC) 
12.108 Cons. Vol. (CC) 

Data entry by: . CUSR Date: 10/18/20O4 
Checked by: Ice Date: io/i~Ia? 
FileName: TTP00547 ADVANCED TERRA TESTING, INC. 

54.85 
11.80 
18.14 



GCL FLUX 
ASTM D 5887 

@?CLIENT Tetra Tech RMC 

LOT NO. 200440LO 
ROLL NO. 10591 
SAMPLE NO. 
MAT’L TYPE Bentomat ST GCL 
TEST TYPE TWFlux 
CONF. PRES. PSF 576 

MOlSTURElDENSlTY DATA 
FOR COMPOSITE SAMPLE 

Wt. GCL + Moisture (9) 
Wt. Wet GCL & Pan (9) 
Wt. Dry GCL 8 Pan (9) 
Wt. Lost Moisture (9) 
Wt. of Pan Only (9) 

. Wt. of Dry GCL (9) 
Moisture Content % 
Wet Density PCF 
Dry Density PCF 

Init. Diameter (in) ,.I nit. Area (sq in) 
‘Init. Height (in) 
Vol. Bef. Consol. (cu ft) 
Vol. After Consol. (cu ft) 
Porosity % 
Constant Head (PSI) 

Time Time 

Min Sec 

60.0 
60.0 
60.0 

997 .O 
60.0 
60.0 
60.0 
60.0 

1320.0 
60.0 

120.0 
120.0 
120.0 

3600 
3600 
3600 

59820 
3600 
3600 
3600 
3600 

79200 
3600 
7200 
7200 
7200 

Init. 
Burette 

cc 

45.60 
37.70 
31 -90 
31 S O  
21.90 
21 -70 
21.65 
21 -55 
49.50 
34.90 
34.80 
34.50 
34.20 

BEFORE 
TEST 

45.2 
53.6 
45.0 
8.6 
8.4 

36.6 
23.6 
52.9 
42.8 

4.000 
12.566 
0.259 

0.00188 
0.001 97 

96.34 
2.00 

Final 
Burette 

cc 

37.70 
31.90 
31.50 
21.90 
21 -70 
21 -65 
21.55 
21.45 
34.90 
34.80 
34.50 
34.20 
33.95 

JOB NO. 2617-02 

PROJECT 
TEST STARTED 
TEST FINISHED 
CELL NUMBER 

SITE LEACHATE WATER 
DI WATER 

AFTER 
TEST 

90.2 
98.7 
45.0 
53.6 
8.4 

36.6 
146.6 
101.2 
41 -0 

Head Composite 
con. INDEX FLUX qi 
CM (M’/M’)/SEC 

20.0 
27.5 
30.8 
36.3 
41.6 
41 -8 
41.9 
42.0 
19.4 
27.4 
27.6 
28.0 
28.3 

2.71 E-07 
1.99E-07 
1.37E-08 
1.98E-08 
6.85E-09 
1.71 E-09 
3.43E-09 
3.43 E-09 
2.27E-08 
3.43E-09 
5.14E-09 
5.14E-09 
4.28E-09 

verage - Last 3 Values, Composite Permeability k (cmlsec) 
verage - Last 3 Values, Composite Index Flux qi (M3lM2)SEC 

CAUCJWlSR Date: 10/18/2004 
a 

Data entry by: 

2.8E-09 
4.9E-09 

Present Landfill Design RFETS 
10-6-04 CL 

10-1 1-04 CAL 
9P 

No 
Yes 

Composite 
Permeability 

k 
cm/sec 

1.5E-07 
1.1E-07 
8.2E-09 
1.2E-08 
4.5E-09 
1 .I E-09 
2.3E-09 
2.3E-09 
1.2E-08 
2.OE-09 
3. OE -09 
3.OE-09 
2.5E-09 

Checked by: jk Date: I$B/+- 
FileName: TTP00591 ADVANCED TERRA TESTING, INC. 



GCL FLUX 
ASTM D 5887 

(?)CLIENT Tetra Tech RMC JOBNO. 2617-02 

LOT NO. 200440LO 
ROLL NO. 10591 
SAMPLE NO. 
MAT'L TYPE Bentomat ST GCL 
TEST TYPE TWFlux 
CONF. PRES. PSF 576 

PROJECT 
TEST STARTED 
TEST FINISHED 
CELL NUMBER 

SITE LEACHATE WATER 
DI WATER 

SATURATION DATA 

Cell Back Burette Pore 
Pres. Pres. Reading Pressure 
(PSI) (PSI) (CC) (PSI) Change 

Present Landfill Design RFET 
10-6-04 CL 

10-1 1-04 CAL 
9P 

No 
Yes 

B 

Close Open Close Open 
80.0 75.0 9.3 36.8 
80.0 76.0 19.0 

! 

lnitial Height (in) 
Height Change (in) 
Ht. After Cons. (in) 
Initial Area (sq in) 
Area After Cons. (sq in) 

0.259 lnit. Vol. (CC) 53.34 

0.264 Cell Exp. (CC) 12.04 
12.566 Net Change (CC) -2.34 

-0.005 Vol. Change (CC) 9.70 

12.869 Cons. Vol. (CC) 55.68 

Data entry by: CAUCJWlSR Date: 1011 8/2004 
Checked by: p c  Date: P@q 
FileName: lTP00591 ADVANCED TERRA TESTING, INC. 



GCL FLUX 
ASTM D 5887. 

CLIENT Tetra Tech RMC 

LOT NO. 200440LO 
ROLL NO. 10635 
SAMPLE NO. 
MATL TYPE Bentomat ST GCL 
TEST TYPE TX/Flux 
CONF. PRES. PSF 576 

MOISTURWDENSITY DATA 
FOR COMPOSITE SAMPLE 

Wt. GCL + Moisture (9) 
Wt. Wet GCL & Pan (9) 
Wt. Dry GCL & Pan (9) 
Wt. Lost Moisture (9) 
Wt. of Pan Only (9) 
Wt. of Dry GCL (9) 
Moisture Content % 
Wet Density PCF 
Dry Density PCF 

Init. Diameter (in) 
Init. Area (sq in) 
Init. Height (in) 
Vol. Bef; Consol. (cu ft) 
Vol. After Consol. (cu ft) 
Porosity % 
Constant Head (PSI) 

Time 

Min 

240.0 
962.0 
240.0 

1260.0 
120.0 

1440.0 
300.0 
930.0 
240.0 

Time 

Sec 

14400 
57720 
14400 
75600 
7200 

86400 
18000 
55800 
14400 

Init. 
Burette 

cc 

1 1.9 
48.7 
25.4 
49.5 
27.5 
49.6 
44.1 
43.1 
40.3 

BEFORE 
TEST 

46.8 
54.8 
44.9 

9.9 
8.0 

36.9 
26.8 
55.3 
43.6 

4.000 
12.566 
0.257 

0.001 87 
0.00232 

85.31 
2.00 

Final 
Burette 

cc 

8.7 
25.4 
20.7 
27.5 
27.1 
44.1 
43.1 
40.3 
39.5 

JOB NO. 2617-02 

PROJECT 
TEST STARTED 
TEST FINISHED 
CELL NUMBER 

SITE LEACHATE WATER 
DI WATER 

AFTER 
TEST 

92.9 
100.8 
44.9 
56 .O 
8.0 

36.9 
151.6 
88.4 
35.1 

(cm) 10.160 
(sq cm) 81.078 

(cm) 0.652 

Head Composite 
COrr. INDEX FLUX qi 
CM (M'IM')ISEC 

54.2 2.74E-08 
25.0 4.98E-08 
40.3 4.03E-08 
23.4 3.59E-08 
35.6 6.85E-09 
14.3 7.85E-09 
17.9 6.85E-09 
19.9 . 6.19E-09 
21.9 6.85E-09 

Present Landfill Design WETS 
10-9-04 CL 

10-1 9-04 CAL 
1 OP 

No 
Yes 

Composite 
Permeability 

k 
cmlsec 

1.9E-08 
2.6E-08 
2.4E-08 
1.8E-08 
3.9E-09 
3.7E-09 
3.3E-09 
3.OE-09 
3.4 E-09 

Average - Last 3 Values, Composite Permeability k (cmlsec) 
Average - Last 3 Values, Composite Index Flux qi (MYM2)SEC 

3.3E-09 
6.6E-09 

@Data entry by: CUSR Date: 10/21/2004 
Checkedby: C d  Date: 1&/6'/ 

FileName: TTP00635 ADVANCED TERRA TESTING, INC. 

I 
r 



GCL FLUX 
ASTM D 5887 

(3CLlENT Tetra Tech RMC 

LOT NO. 200440LO 
- .  ROLLNO. 10635 

SAMPLE NO. 
MAT'L TYPE Bentomat ST GCL 
TEST TYPE TWFlux 
CONF. PRES. PSF 576 

SATURATION DATA 

JOB NO. 2617-02 

PROJECT 
TEST STARTED 
TEST FINISHED 
CELLNUMBER . 

Cell Back Burette Pore 
Pres. Pres. Reading Pressure 
(PSI) (PSI) (CC) (PSI) 

Close Open Close 
80.0 75.0 5.9 34.3 

. .80.0 76.0 10.8 

SITE LEACHATE WATER 
DI WATER 

i 

Initial Height (in) 
Height Change (in) 
Ht. After Cons. (in) 
Initial Area (sq in) 
Area After Cons. (sq in) 

Change 

Open 

0.257 Init. Vol. (CC) 
-0.016 Vol. Change (CC) 
0.273 Cell Exp. (CC) 

12.566 Net Change (CC) 
14.672 Cons. Vol. (CC) 

Present Landfill Design RFETS 
10-9-04 CL 

10-19-04 CAL . 
1 OP 

No 
Yes 

B 

52.89 
4.90 

17.61 

65.60 
-12.71 

.Data entry by: CUSR Date: 10121 12004 
Checked by: G-C Date: /+,/#F 
FileName: TTP00635 ADVANCED TERRA TESTING, INC. 



GCL FLUX 
ASTM D 5887 

CLIENT Tetra Tech RMC 

LOT NO. 200440LO 
ROLL NO. 10679 
SAMPLE NO. 
w r L m ~  Bentomat ST GCL 
TEST TYPE TxlFlux 
CONF. PRES. PSF 576 

MOISTURUDENSITY DATA 
FOR COMPOSITE SAMPLE 

Wt. GCL + Moisture (9) 
Wt. Wet GCL & Pan (9) 
Wt. Dry GCL 8 Pan (9) 
Wt. Lost Moisture (9) 
Wt. of Pan Only (9) 
Wt. of Dry GCL (9) 
Moisture Content % 
Wet Density PCF 
Dry Density PCF 

Init. Diameter (in) 

Vol. Bef. Consol. (cu ft) 
Vol. After Consol. (cu ft) 
Porosity % 
Constant Head (PSI) 

Time Time Init. 

Min Sec cc 
Burette 

100.0 6000 49.90 
260.0 15600 49.20 
977.0 58620 22.90 
60.0 3600 49.50 
60.0 3600 49.10 
60.0 3600 48.80 
60 .O 3600 48.55 

BEFORE 
TEST 

48.8 
57.1 
47.4 

9.6 
8.3 

39.2 
24.5 
54.6 
43.8 

4.000 
12.566 
0.271 

0.001 97 
0.00200 

95.73 
2.00 

Final 
Burette 

cc 

14.60 
22.90 

1.20 
49.10 

' 48.80 
48.55 
48.30 

JOB NO. 2617-02 

PROJECT Present Landfill Design RFETS 
TEST STARTED 10-6-04 CL 
TEST FINISHED 10-1 1-04 CL 
CELL NUMBER 11P 

SITE LEACHATE WATER 
DI WATER 

AFTER 
TEST 

93.4 
101.7 
47.4 
54.3 
0.3 

39.2 
138.4 
102.9 
43.2 

Head Composite 
COK. INDEX FLUX qi 
CM (MYM')/SEC 

30.2 7.26E-07 
26.1 2.08E-07 
52.3 4.57E-08 
11.7 1.37E-08 
12.0 1.03E-08 
12.3 8.57E-09 
12.6 8.57E-09 

No 
Yes 

Composite 
Permeability 

k 
crn/sec 

3.8E-07 
1 .OE-07 
3.OE-08 
6.1 E-09 
4.6E-09 
3.8E-09 
3.8E-09 

Average - Last 3 Values, Composite Permeability k (cmkec) 
Average - Last 3 Values, Composite Index Flux qi (M3MZ)SEC 

4.1 E49 
9.1 E49 

oData entry by: CAUCJW/SR Date: 1 1 /02/2004 
Checked by: 0 Date: ~i/oz/oe 
FileName: TTP00679 ADVANCED TERRA TESTING, INC. 



GCL FLUX 
ASTM D 5887 

(-'.j CLIENT Tetra Tech RMC JOB NO. 2617-02 

LOT NO. 200440LO 
ROLL NO. 10679 
SAMPLE NO. 
w r L  TYPE Bentomat ST GCL 
TEST TYPE Tx/Flux 
CONF. PRES. PSF 576 

SATURATION DATA 

Cell Back Burette 
Pres. Pres. Reading 
(PSI) (PSI) (CC) 

PROJECT 
TEST STARTED 
TEST FINISHED 
CELL NUMBER 

SITE LEACHATE WATER 
DI WATER 

Pore 
Pressure 

(PSI) Change 

Close Open Close Open 
80.0 75.0 9.0 33.4 
80.0 76.0 27.4 

Initial Height (in) 0.271 Init. Vol. (CC) 
Height Change (in) 0.022 Vol. Change (CC) 
Ht. After Cons. (in) 0.249 Cell Exp. (CC) 
Initial Area (sq in) 12.566 ' Net Change (CC) 
Area Afier Cons. (sq in) 13.887 Cons. Vol. (CC) 

Present Landfill Design RFET 
10-6-04 CL 

10-11-04 CL 
11P 

No ~ 

Yes 

B 

55.82 
12.70 
13.56 

56.68 
-0.86 

'Data entry by: CAUCJWISR Date: 1 1 /02/2004 
Checked by:. . Date: Jh/+ 
FileName: lTP00679 ADVANCED TERRA TESTING, INC. 



GCL FLUX 
ASTM D 5887 

)LENT Tetra Tech -RMC 

LOT NO. 200440LO 
ROLL NO, 10723 
SAMPLE NO. 
MAT’L TYPE Bentomat ST 
TEST TYPE TWFlux 
CONF. PRES. PSF 576 

M OlSTU RElD E N S ITY DATA 
FOR COMPOSITE SAMPLE TEST 

BEFORE 

Wt. GCL + Moisture (9) 
Wt. Wet GCL & Pan (9) 
Wt. Dry GCL & Pan (9) 
Wt. Lost Moisture (9) 
Wt. of Pan Only (9) 
Wt. of Dry GCL (9) 
Moisture Content % 
Wet Density PCF 
Dry Density PCF 

Diameter (in) 
Area (sq in) 
Height (in) 

got. Bef. Consol. (cu ft) 
Vol. After Consol. (cu ft) 
Porosity % 
Constant Head (PSI) 

Time 

Min 
120.0 
120.0 
960.0 
240.0 
240.0 
962 .O 
240.0 

1260.0 
120.0 

1440.0 
300.0 
930.0 
240.0 
240.0 

Time 

See 
7200 
7200 

57600 
14400 
14400 
57720 
14400 
75600 
7200 

86400 
18000 
55800 
14400 
14400 

Init. 
Burette 

cc 
49.0 
37.2 
49.3 
27.3 
24.1 
49.5 
38.5 
49.6 
35.5 
34.9 
28.5 
27.8 
25.9 
25.5 

57.4 
65.9 
54.0 
11.9 
8.5 

45.5 
26.2 
59.8 
47.4 

AFTER 
TEST 

JOB NO. 2617-02 

PROJECT Present Landfill Design RFETS 
TEST STARTED 10-1 I -04-CAL 
TEST FINISHED 10-1 9-04 CAL 
CELL NUMBER 1lP 

SITE LEACHATE WATER 
DI WATER 

102.4 
110.9 
54.0 
56.9 

8.5 
45.5 

125.0 
103.9 
46.2 

4.000 (cm) 10.160 
12.566 (sq cm) 81.078 
0.291 (cm) 0.739 

0.00212 
0.002 1 7 

92.45 
2.00 (cm) 140.79 

Final 
Burette 

cc 
37.2 
31.9 
27.3 
24.1 
21.3 
38.5 
36.7 
35.5 
34.9 
28.5 
27.8 
25.9 
25.5 
25.0 

Head Composite 
COrr. INDEX FLUX qi 
CM (IWVW)/SEC 

1,8.4 2.02E-07 
27.7 9.08E-08 
23.7 4.71E-08 
37.4 2.74E-08 
40.7 2.40E-08 
17.4 2.35E-08 
24.4 1.54E-08 
19.0 2.30E-08 
27.0 1.03E-08 
30.8 9.14E-09 
34.7 4.80E-09 
36.1 4.20E-09 
37.4 3.43E-09 
37.9 4.28E-09 

No 
Yes 

Composite 
Permeability 

k 
cm/sec 

1.3E-07 
6.3E-08 
3.1 E-08 
2.1E-08 
1.9E-08 
1.5E-08 
1 .OE-08 
1.5E-08 
7.1E-09 
6.5E-09 
3.5E-09 
3.1E-09 
2.6E-09 
3.3E-09 

Average - Last 3 Values, Composite Permeability k (crnlsec) 3.OE-09 
4.OE-09 erage - Last 3 Values, Composite Index Flux qi (M3/M2)SEC 

ata entry by: CAUSR Date: 1 0/2 112004 
Date: /!/J !/oy 

e 
3hecked by: 
FileName: TTP00723 ADVANCED TERRA TESTING, INC. 



GCL FLUX 
ASTM D 5887 

(-)CLIENT Tetra Tech -RMC JOB NO. 2617-02 

LOT NO. 200440LO 
ROLL NO. 10723 
SAMPLE NO. 
MATL TYPE Bentornat ST 
TEST TYPE TNFlux 
CONF. PRES. PSF 576 

PROJECT 
TEST STARTED 
TEST FINISHED 
CELL NUMBER 

SITE LEACHATE WATER 
DI WATER 

SATURATION DATA 

Cell Back Burette Pore 
Pres. Pres. 'Reading Pressure 
(PSI) (PSI) (CC) (PSI) Change 

Close Open Close Open 
80.0 75.0 7.4 31.9 
80.0 76.0 19.9 

i 

Present Landfill Design RFETS 
10-1 1-04 CAL 
10-19-04 CAL 

11P 

No 
Yes 

B 

Initial Height (in) 
Height Change (in) 
Ht. Afler Cons. (in) 
Initial Area (sq in) 
Area Afler Cons. (sq in) 

0.291 Init. Vol. (CC) 
-0.012 Vol. Change (CC) 
0.303 Cell Exp. (CC) 

12.566 Net Change (CC) 
12.383 Cons. Vol. (CC) 

59.96 
12.00 
13.56 
-1.56 
61.52 

3ata entry by: CAUSR Date: 1 0/2 112004 
Checked by- cruc Date: / s / ~ ~ / ~ r /  
FileNarne: 7TP00723 . ADVANCED TERRA TESTING, INC. 



GCL FLUX 
ASTM D 5887 

m k L I E N T  Tetra Tech -RMC 

LOT NO. 20044OLO 
- ROLLNO. 10767 

SAMPLE NO. 
MAT’L TYPE GCL 
TEST TYPE TWFlux 
CONF. PRES. PSF 576 

MOISTURE/DENSITY DATA BEFORE 
FOR COMPOSITE SAMPLE TEST 

Wt. GCL + Moisture (9) 
Wt. Wet GCL 8, Pan (9) 
Wt. Dry GCL & Pan (9) 
Wt. Lost Moisture (9) 
Wt. of Pan Only (9) 
Wt. of Dry GCL (9) 
Moisture Content % 
Wet Density PCF 
Dry Density PCF 

47.3 
57.5 
47.9 

9.6 
10.2 
37.7 
25.5 
55.8 
44.5 

nit. Diameter (in) 4.000 
nit. Area (sq in) 12.566 

0.257 
Vol. Bef. Consol. (cu ft) 0.00187 
Vol. After Consol. (cu ft) 0.001 51 
Porosity % 125.76 

I ,  0 ‘ Init. Height (in) 

Constant Head (PSI) 2.00 

Time Time Init. Final 

Min Sec cc cc 
Burette Burette 

30.0 
60.0 
60.0 
60.0 
60.0 

120.0 

960.0 
240.0 

. 240.0 

120.0 

1800 
3600 
3600 
3600 
3600 
7200 
7200 

57600 
14400 
14400 

49.9 
49.5 
36.2 
25.3 
17.0 
48.8 
30.4 
49.4 
45.7 
44.9 

42.4 
36.2 
25.3 
17.0 
12.4 
30.4 
28.3 
45.7 
44.9 
44.0 

AFTER 
TEST 

JOB NO. 2617-02 

PROJECT Present Landfill Design WEFS 
TEST STARTED 10-11-04 CAL 
TEST FINISHED 10-16-04 CAL 
CELL NUMBER 9P 

SITE LEACHATE WATER No 

91.7 
101.8 
47.9 
53.9 
10.2 
37.7 

143.0 
133.4 
54.9 

DI WATER 

Head Composite 
con. INDEX FLUX qi 
CM (M’llrll’)lSEC 

15.1 
18.7 
31.9 
42.3 
49.4 
22.2 
33.4 
13.6 
16.0 
16.9 

5.14E-07 
4 -56E-07 
3.73E-07 
2.84 E-07 
1.58E-07 
3.15E-07 
3.60E-08 
7.92E-09 
6.85E-09 
7.71 E-09 

Average - Last 3 Values, Composite Permeability k (cmkec) 
e e r a g e  - Last 3 Values, Composite Index Flux qi (M3/M2)SEC 

{ 

3ata entry by: CAUSR Date: 10/18/2004 

4.4E-09 
7.5E-09 

YeS 

Composite 
Permeability 

k 
cm/sec 

3.OE-07 
2.8E-07 
2.5E-07 
2.1 E-07 
1.3E-07 
2.OE-07 
2.5E-08 
4.6E-09 
4.1 E-09 
4.6E-09 

Checked b y -  V $ L  Date: I.!l0/9- . 

FileName: TTP00767 ADVANCED TERRA TESTING, INC. 

. .  



GCL FLUX 
ASTM D 5887 

0 CLIENT Tetra Tech -RMC JOB NO. 2617-02 

LOT NO. 200440L0 PROJECT Present Landfill Design RFETS 
ROLL NO. 10767 TEST STARTED 10-1144 CAL 
SAMPLE NO. TEST FINISHED 10-16-04 CAL 
MATL TYPE GCL CELL NUMBER 9P 
TEST TYPE TWFlux 
CONF. PRES. PSF 576 SITE LEACHATE WATER No 

DI WATER Yes 

SATURATION DATA 

Cell Back Burette Pore 
Pres. Pres. Reading Pressure 
(PSI) (PSI) (CC) (PSI) Change B 

Close Open Close Open 
80.0 75.0 8.3 32.8 
80.0 76.0 24.4 

-- .. 
,) 

.. , . 

Initial Height (in) 
Height Change (in) 
Ht. After Cons. (in) 
Initial Area (sq in) 
Area After Cons. (sq in) 

--,' Data entry by: CAUSR 
Checked by: @ 

. FileName: TTP00767 

0.257 Init. Vol. (CC) 52.95 
0.01 1 Vol. Change (CC) 22.1 0 
0.246 Cell Exp. (CC) 12-04 

12.566 Net Change (CC) 10.06 
10.634 Cons. Vol. (CC) 42.89 

Date: 10/18/2004 
Date: ~i. , / . f -  

ADVANCED TERRA TESTING, INC. 



GCL FLUX 
ASTM D 5887 

a b L I E N T  Tetra Tech RMC 

LOT NO. 20044OLO 
ROLL NO. 1081 1 
SAMPLE NO. 
MAT’L TYPE GCL 
TEST TYPE TWFlux 
CONF. PRES. PSF 576 

MOlSTURElDEN STY DATA BEFORE 
FOR COMPOSITE SAMPLE TEST 

Wt. GCL + Moisture (9) 
Wt. Wet GCL & Pan (9) 
Wt. Dry GCL & Pan (9) 
Wt. Lost Moisture (9) 
Wt. of Pan Only (9) 
Wt. of Dry GCL (9) 
Moisture Content % 
Wet Density PCF 
Dry Density PCF 

46.6 
54.5 
45.5 
9.0 
7.9 

37.6 
24.0 
53.5 
43.1 

it. Diameter (in) 4.000 
i t .  Area (sq in) 12.566 
nit. Height (in) 0.264 

Vol. Bef. Consol. (cu ft) 0.001 92 
0.0021 5 

Porosity % 72.40 
Vol. After Consol. (cu ft) 

Constant Head (PSI) 2.00 

Time Time Init. Final 

Min Sec CC cc 
Burette Burette 

240.0 14400 49.7 49.1 
1380.0 82800 49.1 45.0 
1440.0 86400 45.0 41 -3 

AFTER 
TEST 

81.7 
89.6 
45.5 
44.1 
7.9 

37.6 
117.4 
83.7 
38.5 

JOB NO. . 2617-02 

PROJECT Present Landfill Design RFETS 
TEST STARTED 10-13-04 CL 
TEST FINISHED 10-18-04 CAL 
CELL NUMBER 7P 

SITE LEACHATE WATER No 
DI WATER Yes 

Head Composite 
COrr. INDEX FLUX qi 
CM (MYM’)/SEC 

11.6 5.14E-09 
14.1 6.11E-09 
18.4 5.28E-09 

0 

verage - Last 3 Values, Composite Permeability k (cmlsec) 
erage - Last 3 Values, Composite Index Flux qi (M3IM2)SEC 

CUSR Date: 10/20/2004 
.6 

Jata entry by: 

1 BE49 
5.5E-09 

Composite 
Permeability 

k 
cm/sec 

1.6E-09 
’ 2.OE-09 

1.7E-09 

Checkedby: Date: /q/~;hv 
FileName: . lTP008 1 1 ADVANCED TERRA TESTING. INC. 



GCL FLUX 
ASTM D 5887 

(3 
" .'CLIENT Tetra Tech RMC 

LOT NO. 200440LO 
ROLL NO. 10811 
SAMPLE NO. 
MArL  TYPE GCL 
TEST TYPE TX/Flux 
CONF. PRES. PSF 576 

SATURATION DATA 

Cell Back Burette Pore 
Pres. Pres. Reading Pressure 
(PSI) (PSI) (CC) (PSI) 

SITE LEACHATE WATER No 
DI WATER Yes 

Close Open Close Open 
80.0 75.0 3.8 24.0 
80.0 76.0 15.4 

. .. 

JOB NO. 2617-02 

PROJECT Present Landfill Design RFETS 
TEST STARTED 10-1 3-04 CL 
TEST FINISHED 10-18-04 CAL 
CELL NUMBER 7P 

Initial Height (in) 
Height Change (in 
Ht. After Cons. (in) 
Initial Area (sq in) 
Area After Cons. (sq in) 

0 

0.264 Init. Vol. (CC) 
0.047 Vol. Change (CC) 
0.217 Cell Exp. (CC) 

12.566 Net Change (CC) 
17.124 Cons. Vol. (CC) 

Change 6 

54.39 
1 1.60 
18.14 

60.93 
-6.54 

,Data entry by: CL/SR Date: 1 0/2 1 /ZOO4 
'Checked by: & Date: I./.;/.. 
FileName: lTP00811 ADVANCED TERRA TESTING, INC. 



‘KSWUNIT AREA & MOISTURE CONTENT (GCL) 
ASTMD5993 

CLIENT: Tetra Tech - RMC 
PROJECT: Present Landfill Design, RFETS, Golden, CO 

ROLL NO. 9604 9684 
LOT NO. 200439LO 200439LO 
SAMPLE NO. 1 2 
SAMPLED 09/22/04 SW 09/22/04 SW 
DATE TESTED 09127104 JTR 09/27/04 JTR 
GCL DESCRIPTION Bentomat ST Bentomat ST 

MASSlUNlT AREA DETERMINATIONS 
Sample Length (in) 4.000 
Sample Width (in) 4 .OOO 
Sample Area (cm’) 103.23 
MasslUnit Area (grndm’) Composite 4682.0 
Mass of Textile (gms) 3.15 
Mass/Unit Area (gmslm’) Bentonite 4377.0 

MOISTURE DETERMINATIONS 
Wt. of Wet GCL 8 Dish (gms) 
Wt. of Dry GCL & Dish (gms) 
Net Loss of Moisture (gms) 
Wt. of Dish (gms) 
Wt. of Dry GCL (gms) 
Moisture Content (Composite) (X) 
Moisture Content (Bentonite) (Oh,) 

.@%:o- 
i AMPLENO. 

JAMPLED 
DATE TESTED 
GCL DESCRIPTION 

67.930 
56.550 

11.38 
8.220 
48.33 
23.5 
25.2 

3.990 
3.970 

102.20 
4572.6 

3.12 
4267.6 

66.550 
55.080 

8.350 
46.73 
24.5 
26.3 

11:47 

3OB NO.: 2617-02 

9684 9684 
200439LO 200439LO 

3 4 
09/22/04 sw 09/22/04 SW 

09/27/04 JTR 09/27/04 JTR 
Bentomat S i  Bentomat ST 

4.000 4.000 
3.980 4.000 

102.71 10323 
4461.1 4716.9 

3.13 3.15 
4156.1 4411.8 

64.760 
54.180 

10.58 
8.360 
45.82 
23.1 
24.8 

68.190 
56.990 
1 3 -20 
8.300 
48.69 
23.0 
24.6 

9684 
200439LO 

5 
09/22/04 SW 

09/27/04 JTR 
Bentomat ST 

MASS/UNIT AREA DETERMINATIONS 
Sample Length (in) 4.000 
Sample Width (in) 3.980 
Sample Area (cm’) 102.71 
MasdUnit Area (gms/ma) Composite 474 1.5 
Mass of Textile (gms) 3.13 
Masdunit Area (gmdml) Bentonite 4436.5 

MOISTURE DETERMINATIONS 
Wt. of Wet GCL 8 Dish (gms) 68.280 
Wt. of Dry GCL 8 Dish (gms) 56.730 
Net Loss of Moisture (gms) . -  11.55 
Wt. of Dish (gms) 8.030 
Wt. of Dry GCL (gms) 48.70 
Moisture Content (Composite) (%) 23.7 
Moisture Content (Bentonite) (%) 25.3 

Average Moisture Content (9‘0) (Composite) (5 samples) 
Average MasskJnit Area (Composite) (5 Samples) (gmslm’) 
Average Masdunit Area (Dry Bentonite) (5 Samples) (gmslm’) 
Average Moisture Content (YO) (Bentonite) (5 samples) 

ta entered by: 
ta checked by: x& CJW Date: 

Date: 1O/tVo4 
ITMA9684 

Note: Mass of Geotextile was taken from 
the GFR Specifier‘s Guide, 2004. Assumed 
CETCO Bentomat ST Product. 

23.58 
4634.8 
4329.8 

25.2 

1010812004 

ADVANCED TERRA TESTING, INC. 



M A W N I T  AREA & MOISTURE CONTENT (GCL) 
ASTMD5993 

CLIENT: Tetra Tech - RMC 
PROJECT: Present Landfill Design, RFETS, Golden, CO 

ROLL NO. 
LOT NO. 
SAMPLE NO. 
SAMPLED 
DATE TESTED 
GCL DESCRIPTION 

MASSAJNIT AREA DETERMINATIONS 
Sample Length (in) 
Sample Width (in) 
Sample Area (cm') 
MassNnit Area (gmslm') Composite 
Mass of Textile (gms) 
MasslUnit Area (gmslm') Bentonite 

MOISTURE DETERMINATIONS 
Wt. of Wet GCL 8 Dish (gms) 
Wt. of Dry GCL & Dish (gms) 
Net Loss of Moisture (gms) 
Wt. of Dish (gms) 
Wt. of Dry GCL (gms) 
Moisture Content (Composite) (%) 
Moisture Content (Bentonite) (%) 

ROLL NO. 
,:.. LOT NO. 
' )SAMPLE NO. 
' .' SAMPLED 

DATE TESTED 
GCL DESCRIPTION 

MASSAJNIT AREA DETERMINATIONS 
Sample Length (in) 
Sample Width (in) 
Sample Area (cmz) 
Mass/Unit Area (gmdnP) Composite 
Mass of Textile (gms) 
Mass/Unit Area (gms/mz) Bentonite 

MOISTURE DETERMINATIONS 
Wt. of Wet GCL 8 Dish (gms) 
Wt. of Dry GCL 8 Dish (gms) 
Net Loss of Moisture (gms) 
Wt. of Dish (grns) 
Wt. of Dry GCL (gms) 
Moisture Content (Composite) (%) 
Moisture Content (Bentonite) (%) 

9728 
200439LO 

1 
09/22/04 sw 

09/27/04 JTR 
Bentomat ST 

3.980 
4.000 

102.71 
4692.8 

3.13 
4387.8 

67.280 
56.600 

10.68 
8.400 
48.20 
22.2 
23.7 

9728 
200439LO 

5 
09/22/04 SW 

09/27/04 JTR 
Bentomat ST 

3.980 
4.000 

102.71 
4222.6 

3.13 
391 7.6 

61.080 
51.750 

9.33 
8.380 
43.37 
21 -5 
23.2 

Average Moisture Content (%) (Composite) (5 samples) 
Average MasslUnit Area (Composite) (5 Samples) (gmslm') 
Average MasslUnit Area (Dry Bentonite) (5 Samples) (gmslm') 
Average Moisture Content (%) (Bentonite) (5 samples) 

Data entered by: CJW Date: 
Data checked by: Jm 
3eName: 7TMA9728 

Date: \o 16(&/ 

9728 
200439LO 

2 
09/22/04 sw 

09/27/04 JTR 
Bentomat ST 

4.000 
4.030 

104.00 
4725.0 

3.17 
4420.0 

69.900 
57.120 

12.78 
7.980 
49.14 
26.0 
27.8 

.I JOB NO.: 261 7-02 

9728 
200439LO 

3 
09/22/04 sw 

09/27/04 JTR 
Bentomat ST 

4.000 
4.000 

I 103.23 
4637.4 

3.15 
4332.4 

67.810 
56.540 

11.27 
8.670 

23.5 
25.2 

47.87 

9728 
200439LO 

4 
09/22/04 sw 

09/27/04 J l R  
Bentomat ST 

4.000 
4.000 

103.23 
4488.2 

3.15 
4183.2 

65.180 
54.780 

10.40 
8.450 
46.33 
22.4 
24.1 

Note: Mass of Geotextile was taken from 
the GFR Specifier's Guide, 2004. Assumed 
CETCO Bentomat ST Product. 

23.13 
4553.2 
4248.2 

24.8 

10102/2004 

ADVANCED TERRA TESTING, INC. 



FSSNNIT AREA 8 MOISTURE CONTENT (GCL) 
ASTM D 5993 

CL1ENT:Tetra Tech - RMC 
PROJECT: Present Landfill Design, RFETS. Golden, CO 

ROLL NO. 
LOT NO. 
SAMPLE NO. 
SAMPLED 
DATE TESTED 
GCL DESCRIPTION 

MASSAJNIT AREA DETERMINATIONS 
Sample Length (in) 
Sample Width (in) 
Sample Area (cm’) 
Mass/Unit Area (gmslmz) Composite 
Mass of Textile (gms) 
MassRlnit Area (gms/rnz) Bentonite 

MOISTURE DETERMINATIONS 
W t  of Wet GCL 8 Dish (gms) 
Wt. of Dry GCL & Dish (gms) 
Net Loss of Moisture (gms) 
Wt. of Dish (gms) 
Wt. of Dry GCL (gms) 
Moisture Content (Composite) (%) 
Moisture Content (Bentonite) (%), 

OLL NO. 

* Z E  NO. 
SAMPLED 
DATE TESTED 
GCL DESCRIPTION 

MASSlUNlT AREA DETERMINATIONS 
Sample Length (in) 
Sample Width (in) 
Sample Area (cm2) 
Masdunit Area (gmslmz) Composite 
Mass of Textile (gms) 
MasslUnit Area (grnslm2) Bentonite 

MOISTURE DETERMINATIONS 
Wt. of Wet GCL & Dish (gms) 
Wt. of Dry GCL & Dish (gms) 
Net Loss of Moisture (gms) 
Wt. of Dish (gms) 
Wt. of Dry GCL (gms) 
Moisture Content (Composite) (%) 
Moisture Content (Bentonite) (OX,) 

9772- 9772 
200439LO 200439LO 

1 2 
09/22/04 SW 09/22/04 sw 

09/24/04 JTR 09/24/04 JTR 
Bentomat ST Bentomat ’ST 

4.000 
3.980 

. 102.71 
4290.7 

3.13 
3985.7 

64.170 
52.500 
11 -67 
8.430 
44.07 
26.5 
28.5 

9772 
200439LO 

5 
09/22/04 SW 

09/24/04 JTR 
Bentomat ST 

4.000 
4.000 

103.23 
3140.7 

3.15 
2835.7 

49.680 
40.480 

9.20 
8.060 
32.42 
28.4 
31.4 

Average Moisture Content (%) (Composite) (5 samples) 
Average MasslUnit Area (Composite) (5 Samples) (gmslm’) 
Average Masdunit Area (Dry Bentonite) (5 Samples) (gmslm2) 
Average Moisture Content (%) (Bentonite) (5 samples) 

ta entered by: 
ta checked by: JTk 

CJW Date: 
Date: 4018104 
lTMA9772 

4.000 
3.890 

100.39 
4303.4 

3.06 
3998.3 

63.960 
52.430 
11 -53 
9.230 
43.20 
26.7 
28.7 

JOB NO~2617-02 

9772 9772 
200439LO 200439LO 

3 4 
09/22/04 sw 09/22/04 sw 

09/24/04 JTR 09/24/04 JlR 
Bentomat ST Bentomat ST 

3.900 
3.900 

4588.9 
2.99 

4283.8 

98-13 

63.720 
53.130 
10.59 
8.100 
45.03 
23.5 
25.2 

3.980 
4.020 

103.22 
4726.7 

3.1 5 
4421.6 

70.420 
57.470 

12.95 
8.680 
48.79 
26.5 
28.4 

Note: Mass of Geotextile was taken from 
the GFR Specifier‘s Guide, 2004. Assumed 
CETCO Bentomat ST Product. 

26.32 
421 0.1 
3905.0 

28.4 

10/02/2004 

ADVANCED TERRA TESTING, INC. 



MASSNNIT AREA 8 MOISTURE CONTENT (GCL) 
ASTMD5993 

CL1ENT:Tetra Tech-RMC 
PROJECT: Present Landfill Desing-RFETS, Golden, CO 

ROLL NO. 
LOT NO. 
SAMPLE NO. 
SAMPLED 
DATE TESTED 
GCL DESCRIPTION 

10503 
200440LO 

1 

10-04-04 JTR 
Bentomat ST 

MASSlUNIT AREA DETERMINATIONS 
Sample Length (in) 8.01 0 
Sample Width (in) 3.950 
Sample Area (UT?) 204.13 
MasdUnit Area (gms/m’) Composite 3619.8 
Mass of Textile (gms) 6.23 
MassNnit Area (gms/m2) Bentonite 3314.8 

MOISTURE DETERMINATIONS 
Wt. of Wet GCL 8 Dish (gms) 106.910 
Wt. of Dry GCL 8 Dish (gms) * 89.460 
Net Loss of Moisture (gms) 17.45 
Wt. of Dish (gms) 15.570 
Wt. of Dry GCL (gms) 73.89 
Moisture Content (Composite) (%) 23.6 
Moisture Content (Bentonite) (Yo) 25.8 

ROLL NO. 
. . LOT NO. 

. ’. SAMPLED 
i SAMPLE NO. 

DATE TESTED 
GCL DESCRIPTION 

10503 
200440LO 

5 

10-04-04 JTR 
Bentomat ST 

MASSlU NIT AREA DETERMINATIONS 
Sample Length (in) 8.000 
Sample Width (in) 4.000 
Sample Area (cm2) 206.45 
MasdUnit Area (gmslm’) Composite 3303.9 
Mass of Textile (gms) 6.30 
Mass/Unit Area (gmslm’) Bentonite 2998.9 

MOISTURE DETERMINATIONS 
Wt. of Wet GCL 8 Dish (gms) 102.860 
Wt. of Dry GCL B Dish (gms) 84.260 
Net Loss of Moisture (gms) 18.60 
Wt. of Dish (gms) 16.050 
Wt. of Dry GCL (gms) 68.21 
Moisture Content (Composite) (Yo) 27.3 
Moisture Content (Bentonite) (%) 30.0 

Average Moisture Content (%) (Composite) (5 samples) 
Average MassNnit Area (Composite) (5 Samples) (gmslm’) 
Average MasslUnit Area (Dry Bentonite) (5 Samples) (gmslm‘) 
Average Moisture Content (%) (Bentonite) (5 samples) 

E te :  lo/b/J 4 Data entered by: 
Data checked by: 

=MA0503 !-ileName: 

Date: 

i. 

10503 
200440LO 

2 

10-04-04 JTR 
Bentomat ST 

8.000 
3.990 

205.94 
4205.7 

6.28 
3900.7 

125.000 
102.800 

22.20 
16.190 
86.61 
25.6 
27.6 

JOB NO.:2617-02 

10503 
200440LO 

3 

1044-04 JTR 
Bentomat ST 

8.000 
3.900 

4335.0 
6.14 

4030.0 

201.29. 

124.030 
103.220 

20.81 
15.960 
87.26 
23.8 

, 25.7 

10503 

4 
200440LO 

1- JTR 
Bentomat ST 

7.900 
3.980 

202.85 
5084.0 

6.19 
4779.0 

143.370 
119.090 

24.28 
15.960 
103.13 

23.5 
25.0 

Note: Mass of Geotextile was taken from 
the GFR Specifier‘s Guide, 2004. Assumed 
CETCO Bentomat ST Product. 

24.78 
41 09.7 
3804.7 

26.8 

10/06/2004 
ADVANCED TERRA TESTING. INC. et 



SSSRINIT AREA 8 MOISTURE CONTENT (GCL) 
’ ASTM D 5993 

c CLIENT: Tetra Tech - RMC 
7-f- * ’PROJECT: Present Landfill Design, RFETS. Golden, CO 

ROLL NO. 
LOT NO. 
SAMPLE NO. 
SAMPLED 
DATE TESTED 
GCL DESCRIPTION 

MASSlUNlT AREA DETERMINATIONS 
Sample Length (in) 
Sample Width (in) 
Sample Area (cm’) 
Masdunit Area (gms/m2) Composite 
Mass of Textile (gms) 
MasshJnit Area (gms/mz) Bentonite 

MOISTURE DETERMINATIONS 
Wt. of Wet GCL 8 Dish (gms) 
Wt. of Dry GCL & Dish (gms) 
Net Loss of Moisture (gms) 
Wt. of Dish (gms) 
Wt. of Dry GCL (gms) 
Moisture Content (Composite) (%) 
Moisture Content (Bentonite) (Yo) 

AMPLE NO. 
JAMPLED 
DATE TESTED 
GCL DESCRIPTION 

MASSlUNlT AREA DETERMINATIONS 
Sample Length (in) 
Sample Width (in) 
Sample Area (cmz) 
MasslUnit Area (gmslm’) Composite 
Mass of Textile (gms) 
Mass/Unit Area (gmdm’) Bentonite 

MOISTURE DETERMINATIONS 
Wt. of Wet GCL 8 Dish (gms) 
Wt. of Dry GCL 8 Dish (gms) 
Net Loss of Moisture (gms) 
Wt. of Dish (gms) 
Wt. of Dry GCL (gms) 
Moisture Content (Composite) (Yo) 
Moisture Content (Bentonite) (%) 

10547 
200440LO 

1 

10-06-04 JTR 
Bentomat ST 

7.900 
4.000 

203.87 
4141.4 

6.22 
3836.3 

119.360 
99.510 

19.85 
15.080 
84.43 
23.5 
25.4 

10547 
200440LO 

5 

10-06-04 JTR 
Bentomat ST 

8.000 
3.980 

205.42 
4126.2 

6.27 
3821.2 

10547 
200440LO 

2 

10-06-04 JTR 
Bentomat ST 

8.000 
4.000 

206.45 
5130.5 

6.30 
4825.5 

148.730 
122.110 

26.62 
16.190 
105.92 

25.1 
26.7 

119.630 
100.600 

19.03 
15.840 
84.76 
22.5 
24.2 

Average Moisture Content (“A) (Composite) (5 samples) 
Average MasslUnit Area (Composite) (5 Samples) (gmslm’) 
Average MasslUnit Area (Dry Bentonite) (5 Samples) (gmslm’) 
Average Moisture Content (%) (Bentonite) (5 samples) 

checked by$r#+ 
SR Date: 

lTMA0547 
Date: 10 with . 

JOB NO.: 261.7-02 - 

10547 10547 
200440LO 

4 

10-06-04 JTR 10-06-04 JTR 
Bentomat ST Bentomat ST 

200440LO 
3 

8.000 
4.000 

206.45 
4736.7 
6.30 

4431.7 

8.000 
4.000 

206.45 
41 33.2 

6.30 
3828.2 

139.550 123.220 
101.560 1 13.670 

25.88 21 -66 
15.880 16.230 
97.79 85.33 
26.5 25.4 
28.3 27.4 

Note: Mass of Geotextile was taken from 
the GFR Specifiefs Guide, 2004. Assumed 
CETCO Bentomat ST Product. 

24.59 
4453.6 
4148.6 

26.4 

10108/2004 

ADVANCED TERRA TESTING. INC. 



MASS/UNIT AREA & MOISTURE CONTENT (GCL) 0 ASTMD5993 
CLIENT: Tetra Tech-RMC 

PROJECT: Present Landfill Desina-RFETS. Golden. CO 
ROLL. NO. 
LOT NO. 
SAMPLE NO. 
SAMPLED 
DATE TESTED 
GCL DESCRIPTION 

MASSNNIT AREA DETERMINATIONS 
Sample Length (in) 
Sample Width (in) 
Sample Area (cm’) 
MasslUnit Area (gms/m2) Composite 
Mass of Textile (gms) 
Mass/Unit Area (gmslm2) Bentonite 

MOISTURE DETERMINATIONS 
Wt. of Wet GCL 8 Dish (gms) 
Wt. of Dry GCL 8 Dish (grns) 
Net Loss of Moisture (grns) 
Wt. of Dish (gms) 
Wt. of Dry GCL (gms) 
Moisture Content (Composite) (%) 
Moisture Content (Bentonite) (YO) 

ROLL NO. 
.. .LOT NO. 

)SAMPLE NO. 
. . SAMPLED 

DATE TESTED 
GCL DESCRIPTION 

MASSlUNlT AREA DETERMINATIONS 
Sample Length (in) 
Sample Width (in) 
Sample Area (cm’) 
MasslUnit Area (gms/ma) Composite 
Mass of Textile (grns) 
MasslUnit Area (gmslm’) Bentonite 

MOISTURE DETERMINATIONS 
Wt. of Wet GCL 8 Dish (gms) 
Wt. of Dry GCL & Dish (grns) 
Net Loss of Moisture (gms) 
Wt. of Dish (gms) 
Wt. of Dry GCL (gms) 
Moisture Content (Composite) (Yo) 
Moisture Content (Bentonite) (Yo) 

., 
10591 

200440LO 
1 

10-04-04 JTR 
Bentomat ST 

8.020 
4.000 

206.97 
349612 

6.31 
3191.2 

107.850 
88.530 

19.32 
16.170 
72.36 
26.7 
29.3 

10591 
200440LO 

5 

10-04-04 JTR 
Bentomat ST 

7.940 
4.000 

204.90 
4639.3 

6.25 
4334.3 

132.030 
11 0.790 

21.24 
15.730 
95.06 
22.3 
23.9 

Average Moisture Content (%) (Composite) (5 samples) 
Average MasslUnit Area (Composite) (5 Samples) (gmslm’) 
Average MasslUnit Area (Dry Bentonite) (5 Samples) (gmslm’) 
Average Moisture Content (%) (Bentonite) (5 samples) 

Data entered by: Date: 
nata checked by: (I E t e :  \ % B \ ~ V  
:ileName: TTMA0591 

10591 
200440LO 

2 

10-04-04 JTR 
Bentomat ST 

8.000 
4.000 

206.45 
3829.0 

6.30 
3524.0 

117.460 
94.330 
23.13 

15.280 
79.05 
29.3 
31.8 

JOB.NO.: 261 7-02 

1 059 1 
200440LO 

3 

10-0604 JTR 
Bentomat ST 

7.980 
4.000 

205.94 
5312.4 

6.28 
5007.3 

152.600 
124.480 

28.12 
15.080 
109.40 

25.7 
27.3 

10591 
200440LO 

4 

10-04-04JTR 
Bentomat ST 

7.970 
3.990 

205.16 . 
3799.9 

6.26 
3494.9 

116.000 
93.030 
22.97 

15.070 
77.96 
29.5 
32.0 

26.69 
421 5.3 
3910.3 

28.9 

10/08/2004 

ADVANCED TERRA TESTING, INC. 

Note: Mass of Geotextile was taken from 
the GFR Specifiefs Guide, 2004. Assumed 
CETCO Bentomat ST Product. 



AREA & MOISTURE CONTENT (GCL) 
ASTM D 5993 

CLIENT: Tetra Tech - RMC 
PROJECT: Present Landfill Design. RFETS, Golden, CO 

ROLL NO. 

SAMPLE NO. 
SAMPLED 
DATE TESTED 
GCL DESCRIPTION 

MASSNNIT AREA DETERMINATIONS 
Sample Length (in) 
Sample Width (in) 
Sample Area (cmZ) 
Masdunit Area (gmslm’) Composite 
Mass of Textile (gms) 
MassNnit Area (gmdm’) Bentonite 

MOISTURE DETERMINATIONS 
Wt. of Wet GCL & Dish (gms) 
Wt. of Dry GCL 8 Dish (gms) 
Net Loss of Moisture (gms) 
Wt. of Dish (gms) 
Wt. of Dry GCL (gms) 
Moisture Content (Composite) (%) 
Moisture Content (Bentonite) (%) 

- LOT NO. 

@ E o -  
LMPLE NO. 

SAMPLED 
DATE TESTED 
GCL DESCRIPTION 

MASSlUNlT AREA DETER.IINATIO..S 
Sample Length (in) 
Sample Width (in) 
Sample Area (crn’) 
Mass/Unit Area (gmslm’) Composite 
Mass of Textile (gms) 
Masdunit Area (gmslm’) Bentonite 

MOISTURE DETERMINATIONS 
Wt. of Wet GCL 8 Dish (gms) 
Wt. of Dry GCL & Dish (gms) 
Net Loss of Moisture (grns) 
Wt. of Dish (gms) 
Wt. of Dry GCL (gms) 
Moisture Content (Composite) (Yo) 
Moisture Content (Bentonite) (%) 

106%- 
200440LO 

1 

10-06-04 JTR 
Bentomat ST 

8.000 
4.000 

206.45 
4503.2 

6.30 
4198.2 

131.460 
109.010 

22.45 
16.040 
92.97 
24.1 
25.9 

10635 
200440LO 

5 

10-06-04 JTR 
Bentomat ST 

8.000 
4.030 

208.00 
4698.1 

6.34 
4393.1 

136.740 
113.330 

23.4 1 
15.61 0 
97.72 
24.0 
25.6 

Average Moisture Content (“A) (Composite) (5 samples) 
Average MasslUnit Area (Composite) (5 Samples) (gmslm’) 
Average MasslUnit Area (Dry Bentonite) (5 Samples) (gmslm’) 
Average Moisture Content (%) (Bentonite) (5 samples) 

ta entered by: 
a checked by& 

Date: 
E t e :  ( 6 1 W  
TTMA0635 

10635 
200440LO 

2 

10-06-04 JTR 
Bentomat ST 

7.940 
4.000 

204.90 
4737.4 

6.25 
4432.3 

137.310 
11 2.980 

24.33 
15.91 0 
97.07 
25.1 
26.8 

JOB NO.:2617-02 

10635 
200440LO 

3 

10-06-04 JTR 
Bentomat ST 

8.000 
3.970 

204.90 
5040.4 

6.25 
4735.4 

145.120 
119.340 

25.78 
16.060 
103.28 

25.0 
26.6 

106% 
20044OLO 

4 

10-06-04 JTR 
Bentomat ST 

8.000 
3.930 

202.84 
5553.7 

6.19 
5248.7 

157.980 
127.690 

30.29 
15.040 
1 12.65 

26.9 
28.5 

Note: Mass of Geotextile was taken from 
the GFR Specifier‘s Guide, 2004. Assumed 
CETCO Bentomat ST Product. 

25.00 
4906.6 
4601.5 

26.7 

10/08/2004 

ADVANCED TERRA TESTING, INC. 



MASSNNIT AREA & MOISTURE CONTENT (GCL) 0 ASTMD5993 
CLIENT:Tetra Tech - RMC 

PROJECT: Present Landfill Design. RFETS. Golden, CO 
ROLL NO. 10679 10679 
LOT NO. 200440LO 200440LO 
SAMPLE NO. 1 2 
SAMPLED 
DATE TESTED 10-06-04 JTR 10-06-04 JTR 
GCL DESCRIPTION Bentomat ST Bentomat ST 

MASSlUNlT AREA DETERMINATIONS 
Sample Length (in) 8.000 
Sample Width (in) 4 -000 
Sample Area (cm‘) 206.45 
MasslUnit Area (gms/mz) Composite 4077.0 
Mass of Textile (gms) 6.30 
MasdUnit Area (gmdm’) Bentonite 3772.0 

MOISTURE DETERMINATIONS 
Wt. of Wet GCL 8 Dish (gms) 
Wt. of Dry GCL 8 Dish (gms) 
Net Loss of Moisture (gms) 
Wt. of Dish (gms) 
Wt. of Dry GCL (gms) 
Moisture Content (Composite) (%) 
Moisture Content (Bentonite) (%) 

ROLL NO. 

( -  KMFYENO. 
. -,’ SAMPLED 

DATE TESTED 
GCL DESCRIPTION 

8.000 
4.000 

206.45 

6.30 
4510.2 

‘4815.2 

121.940 139.200 
100.100 114.1 10 

21.84 25.09 
15.930 14.700 
84.17 99.41 
25.9 25.2 
28.0 26.9 

10679 
200440LO 

5 

10-06-04 JTR 
Bentomat ST 

MASSlUNlT AREA DETERMINATIONS 
Sample Length (in) 8.000 
Sample Width (in) 4.000 
Sample Area (crn’) 206.45 
MasslUnit Area (gms/m’) Composite 4116.7 
Mass of Textile (gms) 6.30 
Masdunit Area (gmdm2) Bentonite 381 i .7 - 
MOISTURE DETERMINATIONS 
Wt. of Wet GCL 8 Dish (gms) 
Wt. of Dry GCL 8 Dish (gms) 
Net Loss of Moisture (gms) 
Wt. of Dish (gms) 
Wt. of Dry GCL (gms) 
Moisture Content (Composite) (YO) 
Moisture Content (Bentonite) (%) 

122.850 
100.850 

22.00 
15.860 
84.99 
25.9 
28.0 

Average Moisture Content (“A) (Composite) (5 samples) 

Average MasslUnit Area (Dry Bentonite) (5 Samples) (gmslm’) 
Average Moisture Content (%) (Bentonite) (5 samples) 

I 
I 

Average MassRlnit Area (Composite) (5 Samples) (gmslm’) 
, 
I 

Data entered by: Date: 
Data checked by:Jm, 

ITMA0679 
< 
j jtleName: 

JOB NO.: 261 7-02 

10679 
200440LO 

3 

10-06-04 JTR 
Bentomat ST 

8.000 
4 -030 

208.00 
5039.9 

6.34 
4734.9 

146.370 
119.990 

26.38 
15.160 
104.83 

25.2 
26.8 

10679 
200440LO 

4 

10-06-04 JTR 
Bentomat ST 

7.950 
4,010 

205.67 
3716.6 

6.27 
341 1.5 

1 I 1.200 

19.52 
15240 
76.44 
25.5 
27.8 

91.680 

Note: Mass of Geotextile was taken from 
the GFR Specifier‘s Guide, 2004. Assumed 
CETCO Bentomat ST Product. 

25.55 
4353.1 
4048.1 

27.5 

10/07/2004 

ADVANCED TERRA TESTING. INC. 



‘ASSUNIT AREA 8 MOISTURE CONTENT (GCL) 
’ ASTM D 5993 

CL IWTet ra  Tech - RMC 
PROJECT: Present Landfill Design. RFETS, Golden. CO ’ 

ROIL NO. 
LOT NO. 
SAMPLE NO. 
SAMPLED 
DATE TESTED 
GCL DESCRIPTION 

MASSIUNIT AREA DETERMINATIONS 
Sample Length (in) 
Sample Width (in) 
Sample Area (cm2) 
Masdunit Area (gmslm’) Composite 
Mass of Textile (gms) 
Mass/Unit Area (gmslm’) Bentonite 

MOISTURE DETERMINATIONS 
Wt. of Wet GCL 8 Dish (gms) 
Wt. of Dry GCL 8 Dish (gms) 
Net Loss of Moisture (gms) 
Wt. of Dish (gms) 
Wt. of Dry GCL (gms) 
Moisture Content (Composite) (%) 
Moisture Content (Bentonite) (%) 

‘ 5AMPLED 
DATE TESTED 
GCL DESCRIPTION 

MASSlUNlT AREA DETERMINATIONS 
Sample Length (in) 
Sample Width (in) 
Sample Area (cm‘) 
Masdunit Area (gmslm’) Composite 
Mass of Textile (gms) 
Masdunit Area (gms/m’) Bentonite 

MOISTURE DETERMINATIONS 
Wt. of Wet GCL 8 Dish (gms) 
Wt. of Dry GCL 8 Dish (grns) 
Net Loss of Moisture (gms) 
Wt. of Dish (gms) 
Wt. of Dry GCL (gms) 
Moisture Content (Composite) (%) 
Moisture Content (Bentonite) (%) 

10723 
200440LO 

1 

10-07-04 JTR 
Bentomat ST 

8.000 
4.020 

207.48 
4868.3 

6.33 
4563.3 

141 .OOO 
1 16.090 

24.91 
15.080 
101 .Ol  

24.7 
26.3 

10723 
200440LO 

5 

10-07-04 JTR 
Bentomat ST 

7.990 
3.990 

205.68 
5616.6 

6.27 
531 1.5 

. 10723 
200440LO 

2 

10-07-04 JTR 
Bentomat ST 

7.980 
3.960 

203.88 
3798.9 
6.22 

3493.9 

1 11 -890 
92.51 0 

19.38 
15.060 
77.45 
25.0 
27.2 

JOB NO.: 261 7-02 

10723 10723 
200440LO 200440LO 

3 4 

10-07-04 JTR 10-07-04 JTR 
Bentomat ST Bentomat ST 

8 . O M  
4.000 

206.45 
4558.0 

6.30 
4253.0 

134.980 
109.410 

25.57 
15.310 
94.10 
27.2 
29.1 

8.010 
4.000 

206.71 
4555.2 

6.31 
4250.2 

134.160 
109.370 

24.79 
15.210 
94.16 
26.3 
28.2 

158.690 Note: Mass of Geotextile was taken from 
131.500 

15.980 
11 5.52 

23.5 
24.9 

the GFR Specifier’s Guide, 2004. Assumed 
27.19 CETCO Bentomat ST Product. 

Average Moisture Content (%) (Composite) (5 samples) 
Average MasslUnit Area (Composite) (5 Samples) (gmslm’) 
Average MasslUnit Area (Dry Bentonite) (5 Samples) (gmslm’) 
Average Moisture Content,(%) (Bentonite) (5 samples) 

ta entered by: 
ta checked by: .) r R  . 
.$Name: . 

SR Date: 
Date:lO L8-0 9 

25.34 
4679.4 

27.1 
4374.4 

10/08/2004 

lTMA0723 ADVANCED TERRA TESTING, INC. 



M A W N I T  AREA 8 MOISTURE CONTENT (GCL) c) ASTMD5993 
CLIENT: Tetra Tech - RMC 

PROJECT: Present Landfill Desian. RFETS. Golden. CO 
ROLL NO. 
LOT NO. 
SAMPLE NO. 
SAMPLED 
DATE TESTED 
GCL DESCRIPTION 

MASSNNIT AREA DETERMINATIONS 
Sample Length (in) 
Sample Width (in) 
Sample Area (crr?) 
Mass/Unit Area (grnslm') Composite 
Mass of Textile (grns) 
MasWnit Area (grnslm') Bentonite 

MOISTURE DETERMINATIONS 
Wt. of Wet GCL 8 Dish (gms) 
Wt. of Dry GCL 8 Dish (gms) 
Net Loss of Moisture (gms) 
Wt. of Dish (gms) 
Wt. of Dry GCL (grns) 
Moisture Content (Composite) (%) 
Moisture Content (Bentonite) (9'0) 

ROLL NO. 
- LOTNO. 

L AMPLE NO. 
'SAMPLED 
DATETESTED 
GCL DESCRIPTION 

MASSlUNlT AREA DETERMINATIONS 
Sample Length (in) 
Sample Width (in) 
Sample Area (crn') 
Mass/Unit Area (gmdrn') Composite 
Mass of Textile (gms) 
Mass/Unit Area (gmdm') Bentonite 

MOISTURE DETERMINATIONS 
Wt. of Wet GCL 8 Dish (gms) 
Wt. of Dry GCL 8 Dish (gms) 
Net Loss of Moisture (gms) 
Wt. of Dish (gms) 
Wt. of Dry GCL (gms) 
Moisture Content (Composite) (To) 
Moisture Content (Bentonite) (Yo) 

10767 
200440LO 

1 

10-07-04 JTR 
Bentomat ST 

8.000 
4 .OOO 

206.45 
3655.6 

6.30 
3350.6 

110.690 
90.550 
20.14 

15.080 
75.47 
26.7 
29.1 

10767 
200440LO 

5 

10-07-04 JTR 
Bentomat ST 

8.000 
4.000 

206.45 
4560.4 

6.30 
4255.4 

iu .3ao 
110.530 

23.85 
16.380 
94.15 
25.3 
27.1 

Average Moisture Content (%) (Composite) (5 samples) 
Average MassRlnit Area (Composite) (5 Samples) (grnslm2) 
Average MasslUnit Area (Dry Bentonite) (5 Samples) (gmslm') 
Average Moisture Content (%) (Bentonite) (5 samples) 

Data entered by: 
Bata checked by: A t &  
. !ileName: 

IO767 
200440LO 

2 

10-07-04 JTR 
Bentomat ST ' 

8.000 
3.980 

205.42 
4602.3 

6.27 
4297.3 

134.820 
1 4 0.770 

'24.05 
16.230 
94.54 
25.4 
27.2 

JOB NO.:2617-02 

10767 
200440LO 

3 

10-07-04 JTR 
Bentomat ST 

7.990 
4.000 

206.19 
4695.1 

6.29 
4390.1 

136.720 
112.830 

23.89 
16.020 

24.7 
26.4 

96.8i 

10767 
200440LO 

4 

10-07-04 JTR 
Bentomat ST 

8.000 
3.970 

204.90 
4189.3 

6.25 
3804.3 

125.480 
101.960 

23.52 
16.120 
85.84 
27.4 
29.6 

Note: Mass of Geotextile was taken from 
the GFR Specifier's Guide, 2004. Assumed 
CETCO Bentomat ST Product. 

25.91 
4340.5 
4035.5 

27.9 

i o i o a 1 2 0 ~  

ADVANCED TERRA TESTING, INC. 



FSSAJNIT AREA 8 MOISTURE CONTENT (GCL) 
' ASTM D 5993 

\ 
CLIENT: Tetra Tech - RMC 

PROJECT: Present Landfill Design, RFETS. Golden, CO 
ROLL NO. 
LOT NO. 
SAMPLE NO. 
SAMPLED 
DATE TESTED 
GCL DESCRIPTION 

MASSlUNlT AREA DETERMINATIONS 
Sample Length (in) 
Sample Width (in) 
Sample Area (cm') 
MasslUnit Area (gmslm') Composite 
Mass of Textile (gms) 
Masdunit Area (gmslm') Bentonite 

MOISTURE DETERMINATIONS 
Wt. of Wet GCL 8 Dish (gms) 
Wt. of Dry GCL 8 Dish (grns) 
Net Loss of Moisture (gms) 
Wt. of Dish (gms) 
Wt. of Dry GCL (gms) 
Moisture Content (Composite) (%) 
Moisture Content (Bentonite) (%) 

SAMPLED 
DATE TESTED 
GCL DESCRIPTION 

MASSlUNlT AREA DETERMINATIONS 
Sample Length (in) 
Sample Width (in) 
Sample Area (cm2) 
Masdunit Area (gmslm2) Composite 
Mass of Textile (gms) 
MassAJnit Area (gmslm') Bentonite 

MOISTURE DETERMINATIONS' 
Wt. of Wet GCL 8 Dish (gms) 
Wt. of Dry GCL 8 Dish (gms) 
Net Loss of Moisture (grns) 
W t  of Dish (gms) 
Wt. of Dry GCL (gms) 
Moisture Content (Composite) (%) 
Moisture Content (Bentonite) (%) 

10811 
200440LO 

1 

10-07-04 JTR 
Bentomat ST 

8.020 
4.030 

208.52 
4161.2 

6.36 
3856.2 

123.350 
102.020 

21.33 
15.250 

24.6 
26.5 

1081 1 
200440LO 

5 

10-07-04 JTR 

86.77 

Bentomat ST 

7.950 
4.020 

206.19 
4215.1 

6.29 
3910.1 

127.790 
103.170 

24.62 
16.260 
86.91 
28.3 
30.5 

Average Moisture Content (%) (Composite) (5 samples) 
Average MassNnit Area (Composite) (5 Samples) (gmslm') 
Average MasslUnit Area (Dry Bentonite) (5 Samples) (gmslm') 
Average Moisture Content (%) (Bentonite) (5 samples) 

ta entered by: 
ta checked by: JTk 

SR Date: 
Date: I 0 /6 ( oy 
TTMA0811 

1081 1 
200440LO 

2 

10-07-04 JTR 
Bentomat ST 

8.000 
4 .OOO 

206.45 
4902.4 

6.30 
4597.4 

142.320 
117.610 

24.7 1 
16.400 
101 -21 

24.4 
26.0 

JOB NO.: 2617-02 

1081 1 
200440LO 

3 

10-07-04 JTR 
Bentomat ST 

8.000 
4.010 

206.97 
4660.6 

6.31 
4355.6 

136.650 
112.850 

23.80 
16.390 
96.46 
24.7 
26.4 

10811 
200440LO 

4 

1M7-04 JTR 
Bentomat ST 

8.000 
4.000 

206.45 
4548.8 

6.30 
4243.8 

134.080 
1 10.400 

23.68 
16.490 
93.91 
25.2 
27.0 

Note: Mass of Geotextile was taken from 
the GFR Specifier's Guide. 2004. Assumed 
CETCO Bentomat ST Product. 

25.44 
4497.6 
4192.6 

27.3 

1 oioa12004 

ADVANCED TERRA TESTING. INC. 



Moisture Content Determinations 
ASTM D 2216 

CLIENT:Tetra Tech-RMC JOB NO.: 261 7-02 
LOCATION: Present Landfill Design-RFETS. Golden, CO 

ROLL NUMBER 
LOT NUMBER 
SAMPLE NO. 
DATE SAMPLED 
DATE TESTED 
GCL DESCRIPTION 

MOISTURE DETERMINATIONS 
Wt. of Wet Soil & Dish (gms) 
Wt. of Dry Soil 8 Dish (gms) 
Net Loss of Moisture (gms) 
Wt. of Dish.(gms) 
Wt. of Dry Soil (gms) 
Moisture Content (%) 

9972 
200439LO 

10-08-04 JTR 
Bentomat ST 

55.37 
46.86 
8.51. 
4.46 

42.40 
20.1 

9684 
200439LO 

1048-04 JTR 
Bentomat ST 

31 -65 
26.69 
4.96 
4.66 

22.03 
22.5 

Data entered by: 
Data checked by: ,S.@ 

I jleName: 

SR Date: 
Date: 10/8Sj/oLj 
lTN07284 

1011 312004 

ADVANCED TERRA TESTING, INC. 



isture (a Content Determinations 
ASTM D 2216 

CLIENTTetra Tech - RMC JOB NO.: 261 7-02 
LOCATION: Present Landfill Design - RFETS, Golden, CO 

BORING 
SAMPLE DEPTH 
ROLL NUMBER 
LOT NUMBER 
DATE TESTED 
SOIL DESCRIPTION 

MOISTURE DETERMINATIONS 
Wt. of Wet Soil 8, Dish (gms) 
Wt. of Dry Soil 8 Dish (gms) 
Net Loss of Moisture (gms) 
Wt. of Dish (grns) 
Wt. of Dry Soil (gms) 
Moisture Content (%) 

9728 
200439LO 

09-29-04 SR 

1 15.27 
97.75 
17.52 
4.47 

93.28 
18.8 

09/30/2004 

TTNOC28- ADVANCED TERRA TESTING, INC. 



Moisture Content Determinations 
ASTM D 2216 I .  

CL1ENT:Tetra Tech-RMC JOB NO.:2617-02 
LOCATION: Present Landfill Design-RFETS, Golden CO 

LOT NUMBER 
SAMPLE DEPTH 
ROLL NUMBER 
DATE SAMPLED 
DATE TESTED 
CGL DESCRIPTION 

MOISTURE DETERMINATIONS 
W t  of Wet Soil 8 Dish (gms) 
Wt. of Dry Soil 8 Dish (gms) 
Net Loss of Moisture (gms) 
Wt. of Dish (gms) 
Wt. of Dry Soil (gms) 
Moisture Content (%) 

3 TR Data entered by: 
"lata checked by: . .  

?i . .  ileNarne: 

200440LO 

10591 

10-04-04 JTR 
Bentomat ST 

31.81 
26.76 
5.05 

22.38 
22.6 

4.38 

200440LO 

10503 

10-0444 JTR 
Bentomat ST 

56.49 
46.87 
9.62 
4.53 

42.34 
22.7 

TTN09103 

1 Ol08l2004 

ADVANCED TERRA TESTING, INC. 



Content Determinations 
ASTM D 2216 

CUENT:Tetra Tech - RMC JOB NO.:2617-02 
LOCATION: Present Landfill Design-RFETS, Golden, CO 

ROLL NO. 
LOT NO. 
SAMPLE NO. 
SAMPLED 
DATE TESTED 
GCL DESCRIPTION 

, 10679 10635 10547 
200440LO 200440LO 200440LO 

10-06-04 JTR lO-OW,JTR 10-06-04 JTR 
Bentomat ST Bentomat ST Bentomat ST 

MOISTURE DETERMINATIONS 
Wt. of Wet Soil 8 Dish (gms) 61.18 48.30 48.32 
W t  of Dry Soil & Dish (gms) 50.00 40.05 40.00 
Net Loss of Moisture (gms) 11.18 8.25 8.32 
Wt. of Dish (gms) 4.64 4.56 4.42 
Wt. of Dry Soil (gms) 45.36 35.49 35.58 
Moisture Content (%) 24l.6 23.2 23.4 

Date: 

TTN0957 

1 OlO0l2QO4 

ADVANCED TERRA TESTING, INC. 



Moisture Content Determinations 
ASTM D 2216 

CLIENT:Tetra Tech - RMC JOB NO.: 261 7-02 
LOCATION: Present Landfill Design-RFETS. Golden, CO 

ROLL NO. 
LOT NO. 
SAMPLE NO. 
SAMPLED 
DATE TESTED 
GCL DESCRIPTION 

MOISTURE DETERMINATIONS 
Wt. of Wet Soil 8 Dish (gms) 
Wt. of Dry Soil & Dish (gms) 
Net Loss of Moisture (gms) 
Wt. of Dish (gms) 
Wt. of Dry Soil (gms) 
Moisture Content (%) 

10723 
200440LO 

10-07-04 JTR 
Bentomat ST 

48.73 
40.60 
8.13 
4.46 

36.14 
22.5 

10767 1081 1 
200440LO 200440LO 

10-07-04 JTR 10-07-04 SR 
Bentomat ST Bentomat ST 

48.15 46.60 
39.34 38.13 
8.81 8.47 
4.42 4.53 

34.92 33.60 
25.2 25.2 

Data entered by: 
, nata checked b y * J i K  

I 8, , IleName: 

Date: 

TTN0371 

10/08/2004 

ADVANCED TERRA TESTING, INC. 
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SWELL INDEX 
ASTM D 5890 

SAMPLE NO. 

Lot #200439LO, 
Roll #9772 

Roll #9684 

Roll #9728 

Lot #200440LO, 
Roll #I 059 1 

Lot #200440LO, 
Roll #I0635 

Lot #200440LO, 
Roll #I0547 

Lot #200440LO, 
Roll #I081 1 

Lot #20044OLO, 
Roll # 10503 

Lot #200440LO, 
Roll #IO767 

Lot #200440LO, 
Roll #lo723 

Lot #20043 9L0, 

Lot #200439LO, 

Client Name: Tetra Tech-RMC 

SWELL INDEX START TEMP. END TEMP. 

29.5. 23.7 22.3 

28.5 23.7 22.2 

28.0 23.7 22.2 

26.5 23.3 21.7 

CC12 gms "C "C 

26.0 23.4 21.6 

27.0 23.4 21.6 

31.0 23.3 21.6 

24.0 23.3 21.5 

28.0 23.2 21.5 

29.5 23.2 21.5 

Job NO.: 261 7-02 

Lot #20044OLO, 
Roll # 10679 

Type of Bentonite: Bentomat ST 
Leachate: DI Water 

27.5 23. I 21.6 

Date Sampled: 
Date Tested: IO-06&13-04 BKUDPM 

Project Description: Present Landfill Design - RFETS, Golden, CO 

~ ~~ 

OVEN-DRIED SAMPLES 

DATA ENTERED BY: SR DATE: 10-1 8-04 
DATA CHECKED BY: J T R  0 FILENAME: K:\Tr2617\TTSIRFET.Iwp 

DATE:&//$( & 

ADVAtlCtD TCRRR TCSTltlG. 



From: Rahe, John -- MFG, Inc. 
Sent: Tuesday, October 05, 2004 11:34 AM 
To: 'cweinecke@terratesting.com' 
Cc: 'Davis, Robert W.' 
Subject: CQA Laboratory Testing for Rocky Flats PLF Geosysnthetics 

Chris, 

It was good to meet with you the other day and see that 1. ou are making 
progress on the QA conformance testing for the geosynthetics for the Rocky 
Flats PLF closure. I understand that you have received twelve samples 
(roll width X 1 m) of 60-mil LLDPE from GSE (along with their MQC data), 
eleven samples of the GDN (Texdrain 200 DS 8) from CETCO and eleven 
samples of the GCL (Bentomat ST) from CETCO (the latter two without MQC 
data). I further understand that you have begun cutting samples and 
performing QA conformance tests for the materials based upon the latest 
version of Table 4.1 of the QA/QC Plan sent to you last Friday from Earth 
Tech. Eleven of each geosynthetic sample should be tested to provide for 
one test for each 100,000 square feet installed; the twelfth sample of 
LLDPE should be held for now. Depending upon the final quantities of 
materials to be installed, based upon Colorado Lining's Final Panel Liner 
Layout Diagrams (not yet received) and the final design for the east slope 
of the PLF cover, additional samples of GDN, GCL and LLDPE-T may need to - be tested. 
The two remaining questions that you had regarding testing protocol were: 
1) Internal Shear Testing for the GCL based upon ASTM D 6243, and 2) 

Shear Testing for the GCL should include two tests: a) one test on one of 
the first samples received using a single point with a saturated sample 
with a 200 psf confining pressure to replicate the testing performed by 
CETCO to obtain a zero angle shear strength, and b) one test on one of the 
last samples received using a three point saturated test with confining 
pressures of 200, 400 and 600 psf to obtain an internal friction angle as 
well as cohesion. The Transmissivity Tests to be performed for the GDN 
should be single point tests, with alternating samples using: a) water at 
20 degrees C with a gradient of 1.0 under a confining pressure of 15,000 
psf between two steel plates after one hour, and b) a gradient of 0.1 
under a confining pressure of 209 psf after one hour. If eleven 
transmissivity tests are performed, six should be performed with the 
higher gradient and pressure and five with the lower gradient and 
pressure. 

1 Transmissivity Testing for the GDN based upon ASTM D 4716. The Internal 

Please let me know if you have any further questions. 

Thanks , 
John 

John H. Rahe, P.E. 
Tetra Tech/MFG 
303-447-0913 (ext. 104) 
303-981-2656 (cell) 



LARGE SCALE INTERNAL DIRECT SHEAR TEST DATA 
ASTM D 5321 Nodifid - 12" x 12" BOX 

CLIENT: Tetra TechRMC Date: 1 1/5/04 
ProjectNo: . 261 7-02 Test date: 1 1 n/04-11/4/04 

Interface: Roll#l0811, Lot##200440LO Shear Rate: -00656 in/min 
Project: Present Landfill Design-RFFTS Technician: JTR 

Special conditions: 

Displacement 
(inches) 

0 
0.032 
0.088 
0.143 
0.202 
0.259 
0.31 8 
0.376 
0.435 
0.491 
0.551 
0.606 
0.666 
0.722 
0.782 
0.839 
0.897 
0.955 
1.015 
1.069 
1.129 
1.189 
1.248 
1.303 
1.363 
1.423 
1.481 
1 S38 
1.597 
1.658 
1.716 
1.774 
1.831 
1.895 

Normal Force 
200 psf 
Shear Stress 
(Ps9 

0 
83 

108 
153 
173 
I 96 
21 9 
244 
269 
292 
316 
337 
359 
380 
397 
415 
430 
442 
460 
472 
485 
500 
507 
51 3 
51 7 
51 7 
513 
51 7 
520 
517 
512 
503 
503 
497 

Normal Force 
400 psf 
Shear Stress 
(P59 

Test Series: DSI 

0 
119 
136 
206 
244 
287 
325 
360 
392 
423 
45 1 
476 
505 
521 
544 
566 
583 
60 1 
61 9 
634 
65 1 
661 
676 
686 
694 
692 
692 
692 
692 
686 
689 
674 . 

671 
667 

Normal Force 
600 psf 
Shear Stress 
(psf) 

0 
147 
254 
31 0 
353 
400 
443 
483 
528 
562 
602 
639 
662 
677 
705 
727 
753 
770 
780 
791 
795 
777 
777 
768 
762 
752 
740 
71 3 
675 
662 
652 
640 
630 
61 9 

Data Entered By: JTR Date: 1 1-05-04 
Data Checked By: & I  Date: N / b  </Of 
File Name: ITDS0811 Advanced Terra Testing, Inc. 
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Normal Stress vs. Peak Shear Stress 
Roll#lO811, Lot#20044OLO 

1000 

800 

600 

400 

200 

0 
0 200 400 600 800 1000 

Normal Stress (psf) 
.Shear Data Best Fit Line 

a = 394.7 psf Phi = 34.5 degrees 

NOTE: Post-Peak data not analyzed. 

ADVANCED TERRA TESTING, Inc. 



LARGE SCALE INTERNAL DIRECT SHEAR TEST DATA 
ASTM D 532l/Modified - 12" x 12" Box 

- CLIENT: Tetra Tech - RMC Date: 1 1-09-04 

Project: Present Landfill Design - RFETS Technician: JTWCJW 
Interface: Roll #9772. Lot #200439LO Shear Rate: 0.00656"/min 
Special conditions: Test Series: DS-2 

(- 1 Project No: 261 7-02 Test date: 11-01-04 

Displacement 
(inches) 

0 
0.033 
0.09 

0.146 
0.202 
0.261 
0.32 

0.376 
0.436 
0.494 
0.551 
0.609 
0.667 
0.724 
0.784 
0.841 
0.899 
0.955 
1.013 
1.07 

1.131 
1.188 
1.247 
1.304 
1.365 
1.423 
1.48 

1.539 
1.599 
1.657 
1.714 
1.775 
1.833 
1.893 

Normal Force 

Shear Stress 
200 psf 

( P a  

0 
75 

126 
154 
1 83 
21 1 
234 
254 
279 
305 
330 
355 
378 
398 
418 
435 
453 
473 
490 
508 
526 
541 
549 
549 
559 
559 
564 
569 
57 1 
573 
578 
573 
573 
564 

NOTE: Per client reguest only one point was required. 

Data Entered By: SR 
Data Checked By: CJ 
File Name: lTDSDS2 

Date: 1 1-09-04 
Date: 1t/&/04 

Advanced Terra Testing, Inc. 



800 

600 

400 

200 

01 

Shear Stress vs. Displacement 
Roll #9772, Lot #200439LO 

0 

@ 

0.5 1 
Shear Displacement (in.) 

1.5 2 



THICKNESS 
ASTM D 5199 

(IN.) 

CLIENT: . Tetra Tech-RMC 

PROJECT: Present LandfilCRFETS, Golden, CO 

(‘7 
JOB NO.: 2617-02 

DATE: 10-25-04 JTR 

60 mil LLDPE 
Roll #101110562 

1 I 0.0637 I 2 I 0.0655 I 3 

0.0653 
I 0.0673 I 

0.0649 

Average I 0.0644 1 Average I 0.0658 I Average 

0.0660 

0.0661 

0.0660 

5 

0.0640 

Average I 0.0633 I Average 

0.0624 

0.0620 

0.0641 

AVERAGE FOR 5 SPECIMENS I 0-0649 

. -  

I . .  . .  

,DATA ENTERED BY: SR 
’DATA CHECKED BY: 
FILENAME: * aii 

. I .  

ADVANCED TERRA TESTING, INC. 



THICKNESS 
ASTM D 5199 

(IN-) 

‘CLIENT: Tetra Tech-RMC 

PROJECT: Present Landfill-RFETS. Golden, CO 

JOB NO.: 2617-02 

DATE: 10-03-04 JTR 

Roll #104123231, Resin Lot #CRG812060, Product Code #LLD060A000,60 mil LLDPE 

0.0605 

2 

Average 

I 0.0611 I 3 

0.0603 

0.0602 0.0602 
4 5 

0.061 1 0.0579 

I 0.0631 I 

Average 

0.0656 

AVERAGE FOR 5 SPECIMENS I 0-0611 

0 
JATA ENTERED BY: SR 
DATA CHECKED BY: 
FILENAME: 

DATE: . 10/04/2004 
DATE: \o@?loY 

ADVANCED TERRA TESTING, INC. 



THICKNESS 
ASTM D 5199 

(IN.) 
n 

) 
. ' CLIENT: TetraTech-RMC 

PROJECT: Present Landfill-RFETS. Golden, CO 

JOB NO.: 2617-02 

DATE: ' 1044-04 JTR 

Roll #104123238, Resin Lot #CRG812060, Product Code #LLD060A000,60 mil LLDPE 

0.0605 
I 0.0601. I 

0.0616 

0.0598 ' I 3 
0.0600 I 

0.0597 

0.0602 1 Average 

0.0606 I 4 I 0.0628 
0.0603 I 

0.0599 
0.0640 

0.0604 I Average I 0.0627 

5 

Average 

0.0639 
0.0626 
0.0618 
0.0594 
0.0614 
0.0618 

AVERAGE FOR 5 SPECIMENS I 0.0612 

, 

'DATA ENTERED BY: SR 
. -  DATA CHECKED BY: ,IT& 

FILENAME: lllH3238 

DATE: 
DATE: (0 

ADVANCED TERRA TESTING, INC. 



THICKNESS 
ASTM D 5199 

(IN-) 

CLIENT: Tetra Tech-RMC 

PROJECT: Present Landfill-RFETS, Golden, CO 

JOB NO.: 2617-02 

DATE: 1044-04 JTF? 

Roll #104123245, Resin Lot #CRG812060, Product Code #LLD060A000,60 mil LLDPE 

0.0608 

I Average I 0.0608 

2 

Average 

0.0605 

0.0599 
0.0616 I 
0.0607 Average 

0.0591 
0.0595 
0.0579 
0.0578 
0.0580 
0.0584 

0.0603 

Average 0.0605 

5 I 0.0690 

0.0628 

I 0.0681 
Average I 0.0640 

AVERAGE FOR 5 SPECIMENS 1 0.0609 

0 
JATA ENTERED BY: SR - 

DATA CHECKED BY: dT$- 
FILENAME: TlTH3245 ' 

. DATE: 10/04/2004 
DATE: (o/$!& 

ADVANCED TERRA TESTING, INC. 



THICKNESS 

(IN.) 
ASTM D 5199 

2 

Average 

0 
CLIENT: Tetra Tech-RMC 

0.0623 3 0.0596- 
0.0625 0.0595 
0.0630 0.0602 
0.0601 0.0573 
0.0635 0.0571 
0.0623 Average 0.0587 

r .  

. .. 

Average 

PROJECT: Present Landfill-RFETS, Golden, CO 

0.0620 

JOB NO.: 2617-02 

DATE: lo& JTR 

Roll #104123251, Resin Lot KRG812060, Product Code #LLD060A000,60 mil LLDPE 

I I 0.0626 I 

0.0651 

I 0.0607 I 

4 I 0.0618 I 5 I 0.0593 

0.0593 0.0597 

Average I 0.0598 I Average I 0.0589 

' I  

' DATAENTEREDBY: SR 
DATA CHECKED BY: 
FILENAME: 

DATE: 10/04/2 04 
DATE: !o (8 @\ 

ADVANCED TERRA TESTING, INC. 



r -  

1 

Average 

THICKNESS 
ASTM D 5199 

(IN.) 

0.0647 2 0.0616 3 0.0609 4 0.0668 
0.061 2 0.0607 0.0588 0.06 16 
0.0645 0.0640 0.0612 0.0609 
0.0605 0.0573 0.0612 0.061 3 

0.0608 0.0596 0.061 8 0.0577 
0.0625 Average 0.0602 Average 0.0606 Average 0.0620 

CLIENT: Tetra Tech-RMC 

PROJECT: Present Landfill-RFETS, Golden, CO 

JOB NO.: 2617-02 

DATE: 10-03-04 JTR 

5 I 0.0585 
I 0.0629 

P=- 0.0604 

AVERAGE FOR 5 SPECIMENS I 0.0611 
I 

0' 
IATA ENTERED BY: SR 

- DATA CHECKED BY: 
FILENAME: 

DATE: 
DATE: lGTEr 

ADVANCED TERRA TESTING, INC. 



THICKNESS 
ASTM D 5199 

(IN.) 

0.0883 

0.0865 

0.0658 

0.0681 
0.0693 

0.0756 

T i  
. CLIENT: Tetra Tech-RMC 

4 0.0639 5 0.0707 

0.0627 0.0621 

0.0678 0.0636 

0.0614 0.0712 

0.0617 0.0722 

Average 0.0626 Average 0.0688 

PROJECT: Present Landfill-RFETS; Golden. CO 

JOB NO.: 261702 

DATE: 10-02-04 SKL 

Roll M04123267, Resin Lot #CRG812060, Product Code #LLD060A000,60 mil LLDPE 

I I 0.0771' I 

0.0653 

2 

Average 

I 0.0641 I 3 

0.0612 H 0.0680 

0.0655 

AVERAGE FOR 5 SPECIMENS I 0-0692 

,I 

' bATA ENTERED BY: SR 
DATA CHECKED BY: r& 
FILENAME: llTH3267 

DATE: 10/02/2004 
DATE: !dM/ ocl 

ADVANCED TERRA TESTING, INC. 



THICKNESS 
ASTM D 5199 

0.0620 0.0700 0.0671 
Average 0.0621 Average 0.0643 Average 0.0661 Average 

CLIENT: Tetra Tech-RMC 

0.0604 5 0.0631 
0.0680 0.0642 

0.0646 0.0665 
0.0608 0.0707 
0.0602 0.0685 
0.0631 Average 0.0662 

PROJECT: Present Landfill-RFETS, Golden, CO 

JOB NO.: 2617-02 

DATE: 10-02-04 SKL 

Roll #104123274, Resin Lot #CRH810060, Product Code #LLD060A000,60 mil LLDPE 

1 

0.0635 
2 

0.0614 0.0639 

0.0620 

AVERAGE FOR 5 [  SPECIMENS 0-0644 

ENTERED BY: 
DATA CHECKED BY: 
FILENAME: 

DATE: 10 04/2004 ’ 
DATE: @/si a(r 

ADVANCED TERRA TESTING, INC. 
,.’ 



THICKNESS 
ASTM D 5199 

(IN.) 

nCLIENT: Tetra TechlRMC 

PROJECT: Present Landfill-RFETS. Golden, CO 

JOB NO.: 2617-02 

DATE: 10-02-04 SKL 

Roll #104123282, Resin Lot #CRH810060, Product Code #LLM)60A000,60 mil LLDPE 

1 '  

Average 

2 

0.0653 

0.0655 

0.0626 I 
0.0718 I 
0.0635 I 

0.0630 
0.0638 0.0655 

0.061 9 0.0654 

0.0622 

0.0658 

0.0672 I Average I 0.0646 I Average I 0.0630 I Average I 0.0644 I Average I 0.0667 

AVERAGE FOR 5 SPECIMENS I 0.0652 
_ _  
J 

DATA ENTERED BY: SR 
DATA CHECKED BY: >TR 
FILENAME: TlTH3282 

DATE: 10/02/2004 
DATE: \ O l d / &  

,- . 

ADVANCED TERRA TESTING, INC. 



THICKNESS 
ASTM D 5199 

(IN.) 

1 

Average 

'. CLIENT: TetraTech-RMC 

0.0687 2 0.0617 
0.0676 0.0629 
0.0630 0.0700 
0.0665 0.0674 
0.0635 0.0650 
0.0658 Average 0.0654 

PROJECT: Present Landfill-RFETS, Golden, CO 

3 

Average 

JOB NO.: 2617-02 

DATE: 10-02-04 SKL 

0.0637 ( 4 0.0621 
0.0652 0.0604 
0.0640 0.0612 
0.0659 0.0631 
0.0655 0.0613 
0.0649 Average 0.0616 

Roll #104123289, Resin Lot #CRH810060, Product Code #LLD060A000,60 mil LLDPE 

5 

Average 

0.0592 

0.0620 

AVERAGE FOR 5 SPECIMENS I 0.0639 

DATA CHECKED BY: 
FILENAME: 

DATE: 
DATE: [Agyr 

ADVANCED TERRA TESTING. INC. 



THICKNESS 
ASTM D 5199 

(IN.) 

1 

Average 

... 
(-1 

' 'CLIENT: TetraTech-RMC 

0.0733 2 0.0901 3 

0.061 9 0.0659 

0.0824 0.0775 

0.0605 0.0697 

0.061 5 0.0585 

0.0679 Average 0.0723 Average 0.0698 Average 0.0739 Average 0.0664 
I I I I 

PROJECT: Present b'ndtill-RFETS, Golden, CO 

JOB NO.: 2617-02. 

DATE: . l o 4 2 4 4  SKt 

Roll #104123296, Resin Lot #CRH810060, Product Code #LLD060A000,60 mil LLDPE 

AVERAGE FOR 5 SPECIMENS I 0.0700 

. .  
,! 

I 3ATAENTEREDBY: SR 
DATA CHECKED BY: hTc 
FILENAME: lTH3296 

1 0.0762 I 

0.061 7 

4 

0.0786 

DATE: 10/02/2004 
DATE: \ 01 8 104 

ADVANCED TERRA TESTING, INC. 



~; 
kLIENT: Tetra Tech-RMC 

THICKNESS 
ASTM D 5199 

(IN-) 

PROJECT: Present Landfill-RFETS, Golden, CO 

JOB NO.: 2617-02 

DATE: 10-02-04 SKL 

Roll #104123303, Resin Lot #CRH810060, Product Code #LLD060A000,60 mil LLDPE 

L Average 

I 0.0638 I 

0.0722 

2 0.0604 3 0.0682 4 

0.0590 0.0624 
0.061 1 0.0627 
0.0637 0.0619 
0.0599 0.0627 

Average 0.0608 Average 0.0635 Average 

0.0594 
0.0630 

0.0601 

5 I 0.0655 . I 

O A T A  ENTERED BY: SR 
DATA CHECKED BY: 
FILENAME: 

DATE: 10/02/2004 
DATE: \O (9 l@f 

ADVANCED TERRA TESTING, INC. 



October 20,2004 

Sharon Roberts 
Advanced Terra Testing 
833 Parfet Street 
Lakewood, CO 8021 5 

Dear Ms. Roberts: RE: Present Landfill Desian I Proi # 2617-02 

Thank you for consulting Precision Geosynthetic Laboratories for your material testing needs. 

Enclosed is the final laboratory report for the testing of one (1) LLDPE Geomembrane sample 
received October 15,2004. 

It should be noted that the test specimen and test sample used for this report was believed to be 
representative of the material produced under the designation herein stated. However, these 
results are indicative of only the specimens that were actually tested. The testing herein is based 
upon accepted industry practice as well as the test method listed. Precision Geosynthetic 
Laboratories neither accepts responsibility for nor makes claims to the final use and purpose of 
the material. 

By accepting the data and results represented on this report, Client agrees to limit the liability of 
Precision Geosynthetic Laboratories from Client and all other parties for claims arising out of the 
use of this data to the cost for the respective test@) represented in this report, and Client agrees 
to indemnify and hold harmless Precision Geosynthetic Laboratories from and against all liability 
in excess of the aforementioned limit. 

The test data and all associated project information shall be held in confidence, not to be 
reproduced except in full and disclosed to other parties with the authorization of Client. 

It is a company policy to keep the physical records of each job for 2 years since the receipt of the 
samples and keep the electronic file for 7 years. Failed seam samples are kept for 7 years; 
good seam samples are disposed affer 2 weeks and conformance samples are disposed 
affer I month. Should you need us to keep them longer, please advise us in writing. 

If you have any questions or if we may be of further service, please do not hesitate to call at 800- 
522-4599. 

Sincerely, 

PRECISION GEOSYNTHETIC LABORATORIES 

Maria Espitia 
Quality Assurance 

Enclosure: (Job No. G041272) 

__-- ,... c 
Vice President 

1160 North Gilbert Street, Anaheim, CA. 92801, Tel# 714320-9631, Fax# 714-520-9637 
Dc#2ooo Rem#281 



mR)(n-naD 

.r.--., 

Precision Geosynthetic Laboratories r )  
CLIENT: Advanced Terra Testing 

PROJECT: Present Landfill Design I Proj # 2617-02 

VERIFICATION OF MATERIAL PROPERTIES 
(PGL Job No. 6041272) 

MATERIAL DESCRIPTION: LLDPE Geomembrane 

SAMPLElS) SENT BY: Advanced Terra Testing 

DATE RECEIVED: October 15,2004 DATE REPORTED: October 20,2004 

SAMPLE IDENTIFICATIONS: 

SAMPLE ID PRECISION CONTROL NUMBER 

R#l 01 1 10562 5942 

TESTS REQUIRED: 

TEST METHOD DESCRIPTION 

ASTM D1505 Density 
ASTM D1603 Carbon Content 

, ’  ASTM 05596 Carbon Black Dispersion 
1 

TEST CONDITIONS: The sample was conditioned for a minimum one hour in the laboratory at 
22 5 2°C (71 -6 5 3.6OF) and at 60 2 10% relative humidity prior to test. 

TEST RESULTS: 
&--1-L 

: The test resutts are summaG3 in Table 1. The units in which the data are reported are 

- :: -?i.+, MariaEspitia - .-.& - 
Quality Assurance 

Cora B. Queja 
Vice President 

1160 North Gilbert Street, Anaheim, CA. 92801, TeU 714-520-9631, Fax# 714-520-9637 
DC#2000 Reco1d#281 



TA 0 1 .  
MATERIAL P-ROPERTIES 

CLIENT: ADVANCED TERRA TESTING 
PROJECT: Present Landfill Design / Proj. #2617-02 

Date Received: 1011 5/2004 QC'd By: mc 
. Date Reported: 1012012004 PGL Job No.: GO41272 
Client Sample ID: R#101110562 PGL Control No.: 5942 

Material Description: LLDPE Geomembrane 

ASTM D1505 Den 

MD - MACHINE DIRECTION 
TD - TRANSVERSE DlRECTlON 
OW1987 Record #268 

I .  
Precision Geosynthetic Laboratories 

1 5 0  90U - 2000 



Precision Geosynthetic Laboratories 

October 08.2004 

Sharon Roberts 
Advanced Terra Testing 
833 Parfet Street 
Lakewood, CO 80215 

Dear Ms. Roberts: RE: Present Landfill Desiqn / Proi # 2617-02 

Thank you for consulting Precision Geosynthetic Laboratories for your material testing needs. 

Enclosed is the final laboratory report for the testing of eleven (1 1) 60 mil LLDPE Geomembrane 
sample received October 05,2004. 

It should be noted that the test specimen and test sample used for this report was believed to be 
representative of the material produced under the designation herein stated. However, these 
results are indicative of only the specimens that were actually tested. The testing herein is based 
upon accepted industry practice as well as the test method listed. Precision Geosynthetic 
Laboratories neither accepts responsibility for nor makes claims to the final use and purpose of 
the material. 

By accepting the data and results represented on this report, Client agrees to limit the liability of 
Precision Geosynthetic Laboratories from Client and all other parties for claims arising out of the 

to indemnify and hold harmless Precision Geosynthetic Laboratories from and against all liability 
in excess of the aforementioned limit. 

. .  use of this data to the cost for the respective test(s) represented in this report, and Client agrees .- 

The test data and all associated project information shall be held in confidence. not to be 
reproduced except in full and disclosed to other parties with the authorization of Client. 

It is a company policy to keep the physical records of each job for 2 years since the receipt of the 
samples and keep the electronic file for 7 years. Failed seam samples are kept for 7 years; 
good seam samples are disposed after 2 weeks and conformance samples are disposed 
after 1 month. Should you need us to keep them longer, please advise us in writing. 

If you have any questions or if we may be of further service, please do not hesitate to call at 800- 
5224599. 

Sincerely, 

PRECISION GEOSYNTHETIC LABORATORIES 

Maria Espitia 
Quality Assurance 

Enclosure: (Job No. G041219) 

Cora B. Queja 
Vice President 

1160 North Gilbert Street, Anaheim, CA. 92801, TeM 714-520-9631, Fax# 714-520-9637 
DC#2000 Rem#281 



Precision Geosynthetic Laboratories c, 
CLIENT Advanced Terra Testing 

PROJECT: Present Landfill Design I Proj ## 261702 

VERIFICATION OF MATERIAL PROPERTIES 
(PGL Job No. 6041219) 

MATERIAL DESCRIPTION: 60 mil LLDPE Geomembrane 

SAMPLE(S) SENT BY: Advanced Terra Testing 

DATE RECEIVED: October 05,2004 

SAMPLE IDENTIFICAlIONS: 

SAMPLE ID 

R#l04 1 23296 L#CR H810060 
R#104123303 L#CRH810060 
R#lO4123267 L#CRG812060 
R#l04123282 L#CRH810060 
W104123289 L#CRH810060 
R#lO4123274 L#CRH810060 
R#l04123258 L#CRG812060 
R#l04123231 L#CRG812060 
R#l04123245 L#CRG812060 
R#lO4123238 L#CRG812060 
R#l04 1 23251 L#CRG8 1 2060 

TESTS REQUIRED: 

TEST METHOD 

ASTM D1505 
ASTM D1603 
ASTM D5596 

DATE REPORTED: October 08,2004 

PRECISION CONTROL NUMBER 

5675 
5676 
5677 
5678 
5679 
5680 
568 1 
5682 
5683 
5684 
5685 

DESCRIPTION 

Density 
Carbon Content 
Carbon Black Dispersion 

TEST CONDITIONS: The samples were conditioned for a minimum one hour in the laboratory 
at 22 5 2OC (71.6 2 3.6OF) and at 60 2 10% relative humidity prior to test. 

-TEST RESULTS: 
v .  . '  

=. ' The test results are surnmarizzqin Table(s) 1 to 1 1. 
iticluded on these tables%. .. 

The units in which the data are reported are 

.Cora B. Queja 
Vice President 

1160 North Gilbert Street, Anaheim, CA. 92801, TeU 714-520-9631, Fax# 714-520-9637 
DC#2000 Record#281 



T A k d  8. 
MATERIAL PROPERTIES 

CLIENT: ADVANCED TERRA TESTING 
PROJECT: Present Landfill Design / Proj# 2617-02 

QC'd By: yr\ 6 
PGL Job No.: GO41219 

Date Received: 10/5/2004 
Date Reported: 10/8/2004 

Client Sample ID: R#104123231 L#CRG812060 
Material Description: 60 mil LLDPE Geomembrane 

ASTM D1603 Carbon 

ASTM 05596 Carb 

I 

p Precision Geb., *qp hetic Laboratories 

PGL Control No.: 5682 

" . 
. .  . .  , .  



. ,... 

:. 
TAL ' .lo. 

MATERIAL PFOPERTIES 
CLIENT: ADVANCED TERRA TESTING 

PROJECT: Present Landfill Design I Proj# 2617-02 

MD - MACHINE DlRECTlON 
TD - TRANSVERSE DIRECTION 
DC#1987 Record #268 P Precision Geosynthetic Laboratories 

QC'd By: m6 
PGL Job No.: GO41219 

PGL Control No.: 5684 

Date Received: 10/5/2004 
Date Reported: 10/8/2004 

Client Sample ID: R#104123238 L#CRG812060 
Material Description: 60 mil LLDPE Geomembrane 

ASTM 05596 Carb 



. ,  

TA&& 9. 
MATERIAL PROPERTIES 

CLIENT: ADVANCED TERRA TESTING 
PROJECT: Present Landfill Design I Proj# 2617-02 

:3 

Date Received: 10/5/2004 QC'd By: f l c  
Date Reported: 10/8/2004 PGL Job No.: GO41219 

Client Sample ID: R#104123245 L#CRG812060 PGL Control No.: 5683 
Material Description: 60 mil LLDPE Geomembrane 

ASTM 01505 De 

ASTM D1603 Car 

TO - TI SE OlRECTlON 
Precision Gec-j'n " (RI etlc Laboratories 



MATERIAL P ~ P E R T I E S  
CLIENT: ADVANCED TERRA TESTING 

PROJECT: Present Landfill Design I Pro]# 2617-02 

Date Received: 101512004 
Date Reported: 101812004 

Client Sample ID: R#104123251 L#CRG812060 
Material Description: 60 mil LLDPE Geomembrane 

QC'd By: ne 
PGL Job No.: GO41219 

PGL Control No.: 5685 

1 2 3 4 5 6 7 a 9 10 I . . .  . . .&u&;;.:.: . t  
. . . .  SPECIMENS 

ASTM 01603 Carb 

ASTM D5596 Carb 

MD - MACHINE DIRECTION 
TD - TRANSVERSE DIRECTION 
DC#lQ87 Record #268 ? Precision Geosynthetic Laboratories 



T A ~ &  7. 
MATERIAL PROPERTIES 

CLIENT: ADVANCED TERRA TESTING 
PROJECT: Present Landfill Design I Prop 2617-02 

Date Received: 10/5/2004 
Date Reported: 10/8/2004 

Client Sample ID: R#l04123258 L#CRG812060 
Material Description: 60 mil LLDPE Geomembrane 

.:3 

QC'd By: w 
PGL Job No.: GO41219 

PGL Control No.: 5681 

ASTM 01603 Carb 

ASTM D5596 Carb 

? Precision Geo,jmt ! q  etlc Laboratories 



MATERIAL PKOPERTIES 
CLIENT: ADVANCED TERRA TESTING 

PROJECT: Present Landfill Design I Prop 2617-02 

Date Received: 10/5/2004 QC'd By: p 6  
Date Reported: 10/8/2004 PGL Job No.: GO41219 

Client Sample ID: Wl04123267 L#CRG812060 PGL Control No.: 5677 
Material Description: 60 mil LLDPE Geomembrane 

ASTM D5596 Carb 

MD - MACHINE DlREGTlON 

DC#1987 Record #268 
TO - TRANSVERSE DIRECTION ? Precision Geosynthetlc Laboratories 



T A b d  6. 
MATERIAL PROPERTIES 

CLIENT: ADVANCED TERRA TESTING 
PROJECT: Present Landfill Design / Pro]# 2617-02 

--) 
'W' 

Date Received: 10/5/2004 
Date Reported: 10/8/2004 

Client Sample ID: R#104123274 L#CRH810060 
Material Description: 60 mil LLDPE Geomembrane 

QC'd By: md 
PGL Job No.: GO41219 

PGL Control No.: 5680 

ASTM 0$505 Den 

ASTM D1603 Carb 

ASTM 05596 Carb 

TO - TI  SE DlRECTION 5) Precision Ge, ,q  -;~IC etlc Laboratories 



TAL *e. 
MATERIAL PROPERTIES 

CLIENT: ADVANCED TERRA TESTING 
PROJECT: Present Landfill Design I Proj# 2617-02 

Date Received: 10/5/2004 
Date Reported: 10/8/2004 

Client Sample ID: Ml04123282 L#CRH810060 
Material Description: 60 mil LLDPE Geomembrane 

QC'd By: md 
PGL Job No.: GO41219 

PGL Control No.: 5678 

ASTM 05596 Carb 

MD - MACHINE DIRECTION 
TD - TRANSVERSE DIRECTION 
OC#1987 Record #268 ? Precision Geosynthetic Laboratories 



..-. ' i 

TAG 5. 
MATERIAL PROPERTIES 

CLIENT: ADVANCED TERRA TESTING 
PROJECT: Present Landfill Design / Proj# 2617-02 

Date Received: 10/5/2004 QC'd By: & 
Date Reported: 10/8/2004 PGL Job No.: G041219. 

Client. Sample ID: R#104123289 L#CRH810060 PGL Control No.: 5679 
Material Description: 60 mll LLDPE Geomembrane 

ASTM 01603 Carb 

ASTM 05596 Carb 

? Laboratories 



t 
MATERIAL P~OPERTIES 

CLIENT: ADVANCED TERRA TESTING 
PROJECT: Present Landfill Design 1 Proj# 2617-02 

Date Received: 101512004 QC'd By: m< 
Date Reported: 101812004 PGL Job No.: GO41219 

Client Sample ID: R#104123296 L#CRH810060 PGL Control No.: 5675 
Material Description: 60 mil LLDPE Geornembrane 

ASTM D5596 Carbon 

MD - MACHINE DIRECTION 
TD - TRANSVERSE DIRECTION 
Dm1987 Record #268 ? Precision Geosynthetic Laboratories 



T A k E  2. 
MATERIAL PROPERTIES 

CLIENT: ADVANCED TERRA TESTING 
PROJECT: Present Landfill Design 1 Proj# 2617-02 

Date Received: 101512004 
Date Reported: 10/8/2004 

Client Sample ID: R#104123303 L#CRH810060 
Material Description: 60 mll LLDPE Geomembrane 

SPEC11 

QC'd By: md 
PGL Job No.: GO41219 

PGL Control No.: 5676 

1 1  . . . .  . . . . .  ... . .  
ENS 

. . . . . . . . . . . .  . . . . . . . . . . . .  

ASTM D1603 Carb 

ASTM 05596 Carb 

MD - MAP'' IRECTION 
TO-  TF ' , c ) e E  DlRECTlON 
DC#106. . :b-ird #268 

. ' .  . 

Laboratories 



Client Tetra Tech - RMC 
2617-02 
Present Landfil-RFETS, Golden, CO 
Roll #lo1 1 10562 

?kst.Device: Five Station 
Load Cells: 500 Ib. 

Displacement (in) I 

Machine Direction D 

5 10 15 
Displacement (in) 

20 

I 

20 5 10 15 
Displacement (in) 

Test Type: 
Material Type: 
Date Tested: 10-25-04 
Tested By: JTR 
Data Entered BF SR 
Dspbcement Rate: 2 in/min 
Grip Seperation: 2.5' 

ASTM D 6693 Type IV 
60 mil Smooth LLDPE 

Machine Direction 1.21 

0 5 10 15 20 
Displacement (in) 

0 '  
0 5 10 15 

Dispbcemenl (in) 
20 

Machine Direction 

Load at 
Break 

(Iblin width) 
Specimen #1 283.8 

Specimen #3 286.6 
Specimen #4 294.8 
Specimen #5 292.1 
Average 288.2 
Std. Deviation 4.5 

Specimen #2 283.8 

Elongation 
at Break 

766.5 
806.8 
813.4 
781 -6 
809.2 
795.5 
18.3 

(%I 

Load at 
Yield 

(Ib/in width) 
99.5 
94.5 
95.5 
102.'3' 
88.1 
96.0 
4.8 

. ilename: UNTO562 CheckedBy: dw Date: /Ola 7/@/ 
Raw Data File: TTATPM2.lTATPM3.TXT Advanced Terra Testing, Inc. 

Elongation 
at Yield 

(%) 
18.6 
18.0 
21.2 
18.0 
17.1 
18.6 
1.4 

. .  



Client Tetra Tech - RMC 
Job No.: 2617-02 

Present Landfil-RFETS, Gdden. CO CgTZ Rd#101110562 
Test Device: Fwe Station 
Load Cells: 500 Ib. 

80 I 

0 5 10 15 20 
Displacement (in) 

80 
I 

0 5 10 15 20 
Displacement (in) 

~~ 

0 . 5  10 15 M 
Displacement (in) 

Filename: lTNTC562 

Raw Data File: lTATPC2. TTATPC3.W 

Test Type: 
Material Type: 
Date Tested: 10-25-04 
Tested By. JTR 
Data Entered By. SR 
Displacement Rate: 2 inlrnin 
Grip Seperation: 2.5" 

ASTM D 6693 Type N 
60 mil Smooth LLDPE 

0 '  L 

0 '  5 10 15 
Displacement (in) 

20 

Cross Machine Direction EiFl 

0 '  
0 5 10 15 

Displacement (in) 

Specimen #1 
Specimen #2 
Speu-men #3 
Specimen #4 
Speu'men #5 
Average 
Std. Deviation 

Cross Machine Direction 

Load at 
Break 

(Ibiin width) 
302.1 
280.7 
294.1 
299.4 
271 .O 
289.4 

Elongation 
at Break 

856.5 
786.7 
842.9 
812.4 
752.7 
810.2 

(%I 

11.8 37.6 

Load at 
Yield 

(Ibiin width) 
96.9 
94.7 
95.7 
100.5 
87.5 
95.1 
4.3 

CheckedBy: drq Date: k, !d 7!0' 
Advanced Terra Testing, Inc. 

Elongation 
at Yield 

(%I 
15.4 
18.3 
14.5 
17.1 
23.5 
17.8 
3.2 



Client- Tetra Tech - RMC - 

261 7-02 
cation: Resent LandfiI-RFETS, Golden, CO 

ample: Roll #104123231. Resin XRG812060 
Test Device: Five Station 
Load Cells: 500 Ib. 

Test Type: 
Material Type: 
Date Tested: 1043-04 
Tested By: SR 
Data Entered By: SR 
Displacement Rate: 2 inlmin 
Grip Seperation: 2.5- 

ASTM D 6693 Type N 
60 mil Smooth LLDPE, UW6oA0oo 

0 5 10 15 20 25 
Displacement (in) 

Machine Direction I..I 

5 10 15 20 25 0 
Displacement (in) 

60 

e 
40 

0 _I 

20 

0 

0 5 10 15 20 
Disp1,acement (in) 

Machine Direction 1.11 

0 5 10 15 20 25 
Displacement (in) 

Machine Direction c a  
Specimen #1 
Specimen #2 
Specimen #3 
Specimen #4 
Specimen #5 
Average 
Std. Deviation 

Machine Direction 

Load at 
Break 

(Ib/in width) 
300.8 
301.6 
290.1 
298.1 
314.4 
301 .O 
7.9 

Elongation 
at Break 

("/.I 
948.1 
936.9 
878.2 
941.9 
989.1 
938.8 
35.5 

Load at 
Yield 

( Ibh width) 
97.3 
97.6 
96.1 
97.1 
88.8 
95.4 
3.3 

5 10 15 20 25 
Displacement (in) 

Date: IOls 7 / b  4 :ilename: TTNT3231 Checked By: J T A  . 

Raw Data File: TT8TPM2. TT8TPMS.TXT Advanced Terra Testing, Inc. 

Elongation 
at Yield 

(%I 
23.0 
23.0 
21.8 
23.0 
27.6 
23.7 
2.0 



Client: Teb.a Tech - RMC 
Job No.: 261 7-02 

Present Landfil-RFETS, Golden. CO OSZE Roll #104123231. Resin #CRG812060 
Test Device: Five Station 
Load Cells: 500 Ib. 

Test Type: 
Material Type: 

ASTM D 6693 Type IV 
60 mil Smooth LLDPE. LLDO6OAOOO 

Date Test%: 1043-04 
Tested By: SR 
Data Entered By: SR 
Displacement Rate: 2 inlmin 
Grip Seperation: 2.5- 

0 5 10 15 20 25 
Displacement (in) 

60 1 

0 5 10 15 20 25 
Displacement (in) 

~~ ~~ 

BO 
1 

0 5 10 15 20 25 
Displacement (in) 

TTNTC231 
-. Filename: 

Raw Data File: TT8TPC2. TTSTPC3.TXT 

80 

0 5 10 15 20 25 
Displacement (in) 

I ICross Machine Direction 
#4' 

0 5 10 15 20 25 
Displacement (in) 

Cross Machine Direction 

Load at Elongation Load at Elongation 
Break at Break Yield at Yield 

(Iblin width) (%) (Iblin width) (%I 

Specimen #3 223.5 678.1 95.9 22.4 

Specimen #1 279.3 878.8 94.6 20.9 
Specimen #2 295.2 938.3 95.8 23.3 

Specimen #4 279.0 839.6 97.6 25.6 
Specimen #5 286.8 945.3 87.3 20.9 
Average 272.8 856.0 94.3 22.6 
Std. Deviation 25.3 97.1 3.6 1 .7 

Checked By: JT Date: 16 h 7 l q  
Advanced Terra Testing, Inc. 



client: Tetra Tech - RMC 
261 7-02 
Present Landfil-RFETS, Golden. CO 
Roll #104123238, Resin #CRG81M60 

Test Device: Five Station 
Load Cells: 500 Ib. 

80 I 

10 15 20 25 0 5 
Displacement (in) 

100 I 

5 10 15 20 25 0 
Displacement (in) 

Machine Direction c a  

Test Type: 
Material Type: 
Date Tested: 
Tested By: SR 
Data Entered By: SR 
Displacement Rate: 2 inlmin 
Grip Seperation: 25' 

ASTM D 6693 Type IV 
60 mil Smooth UDPE. LLW60AOOO 
1O-04-04 

60 

- e 
g40 
0 _1 

20 

0 

5 10 15 20 25 0 

Displacement (in) 

0 5 10 15 20 25 
Displacement (in) 

Machine Direction 

Load at Elongation Load at Elongation 
Break atBreak Yield at Yield 

(IMn width) 
Specimen #1 299.6 
Specimen #2 310.8 
Specimen #3 336.4 
Specimen #iJ4 333.2 
Specimen #5 276.6 
Average 311.3 
Std. Deviation 22.2 

(W 
906.3 
986.1 
1014.4 
1016.5 
899.9 
964.6 
51.4 

(Ib/in width) 
95.5 
96.4 
94.9 
93.8 
81.3 
92.4 
5.6 

(%I 
21-8 
22.1 
23.0 
27.0 
30.2 
24.8 
3.3 

10 15 20 25 5 

Displacement (in) 
i 

filename: TTNT3238 

Raw Data File: TT9TPC2, TTSTPC3.TX-r 
CheckedBy: Jyk Date: lola 7/0y 

Advanced Terra Testing, Inc. 



Client: Tetra Tech - RMC 
JobNo.: , 261 7-02 

Present Landtil-RFETS. Golden. CO OEE Roll #104123238. Resin #CRG812060 
Test Device: Five Station 
Load Cells: 500 Ib. 

.... 

. .. 

Cmss'Machine Direction m 
100 

t 
80 

- s.M) - 
D m 0 

3 4 0  

20 

0 
0 5 10 15 20 25 

Displacemenl (in) 

Cross Machine Diredion 
#3 

0 5 10 15 20 25 
Displacement (in) 

Cross Machine Direction I.51 
B o ,  I 

0 5 10 15 20 25 
Displacement (in) 

: !  
3 '  

Test Type: 
Material Type: 

ASTM D 6693 Type N 
60 mil Smooth UDF'E. UDO6OAOOO 

Date Tested: 1O-04-04 
Tested By: SR 
Data Entered Ely SR 
Displacement Rate: 2 irdmin 
Grip Seperation: 2.5- 

Cross Machine 
tn 

0 5 10 15 20 25 
Displacernenl (in) 

Cross Machine Diredion 1.11 

0 5 10 15 25 
Displacement (in) 

Specimen #1 
Specimen #2 
Specimen #3 
Specimen #4 
Specimen #5 
Average 
Std. Deviation 

___ ~~ 

Cross Machine Direction 

Load at 
Break 

(IWin width) 
324.4 
324.5 
267.3 
283.8 
303.1 
300.6 
22.5 

Elongation 
at Break 

(%I 
1021.6 
1016.3 
800.5 

996.6 
947.0 
85.5 

899.7 

Load at 
Yield 

(Iblin width) 
100.1 
98.4 
95.7 
95.1 
85.9 
95.0 
4.9 

. . ' Filename: TTNTC238 Checked By: x k  Date: \o!a7@f 
Raw Data File: TflOTPC2.7TlOTPC3.TXT Advanced Terra Testing, Inc. 

Elongation 
at Yield 

18.6 
19.2 
20.1 
21.8 
28.8 
21.7 
3.7 

(W 

a,; ., i 

. .  .... 



Client Tetra Tech - RMC 
2617-02 

Roll #lo41 23245. Resin #CRG812060 
mtion: ' Present LandfiCRFETS, Golden, CO 

I ~estbevi~e: Five Station 
Load Cells: 500 Ib. 

Test Type: 
Material Type: 
Date Tested: 10-04-04 
Tested By: SR 
Data Entered By. SR 
Dspbcement Rate: 2 inlmin 

ASTM D 6693 Type IV 
60 mil Smooth LLDPE. LLW)60A000 

Grip Seperation: 2.5. 

0 5 10 15 25 
Displacement (in) I 

Machine Direction lff3) 
I " r  

0 I 5 10 15 20 25 
Displacement (in) 

0 5 10 15 25 
Displacement (in) 

Machine Direction rn 

J 20 

I Displacement (in) 

Machine Directmn I..I 

0 5 10 15 20 25 
Displacement (in) 

Machine Direction 

Load at 
Break 

(IWin width) 
Specimen #1 281.7 
Specimen #2 282.0 
Specimen#3 . 285.3 
Specimen #4 306.5 
Specimen #5 329.1 
Average 296.9 
Std. Deviation 18.5 

Elongation 
at Break 
(W 

899.0 
861.2 
885.4 
999.9 
1022.9 
933.7 
65.0 

Load at 
Yield 

(Ib/in width) 
90.7 
92.8 
91.9 
90.5 
83.9 
89.9 
3.2 

iilename: TTNT3245 

Raw Data File: TT9TPM2.lT9TPM3.TXT 
CheckedBy: J T A  Date: I Of& 7& 

Advanced Terra Testing, Inc. 

Elongation 
at Yield 

23.0 
23.8 
23.3 
22.1 
32.6 
24.9 
3.9 

("/I 



Client Tetra Tech - RMC 
Job No.: 261 7-02 

Present Landfil-RFETS. Golden. CO 'r c Roll #104123245. Resin X R G 8 1 2 0 6 0  
Test Device: Fwe Station 
Load Cells: 500 Ib. 

B o -  

= - w -  
Y 

0 m 
5 4 0 -  

m 

0 

Teit Type: 
Maten'al Type: 

h' 

ASTM D 6693 Type IV 
60 mil Smooth WE. LLW60A000 

Date Tested: 10-0444 
Test,& By: SR 
Data Entered By: SR 
Displacement Rate: 2 inlmin 
Grip Seperation: 2.5- 

Cross Machine D i  m 

Cross Machine Direction i..I 

0 5 10 15 20 25 
Displacement (in) 

Cross Machine DirecIion L L l  

0 5 10 15 20 25 
Displacement (in) 

i :  .. 
- ... Filename: TTNT3245 

Raw Data File: TT9TPM2.lTgTPM3.TXT 
I 

0 5 10 15 20 25 
Displacement (in) 

Cross Machine Direction 1.41 
8 0 -  

n 6 0 -  - 
'0 U m 
5 4 0 -  

20 

0- 
0 5 10 15 20 25 

Displacement (in) 

Specimen #1 
Speamen #2 
Specimen #3 
Specimen #4 
Specimen #5 
Average 
Std. Deviation 

Cross Machine Direction 

Load at 
Break 

(Iblin width) 
318.9 
341.1 
281.6 
348.4 
279.8 
314.0 
28.8 

Elongation 
at Break 

1031.0 
1073.9 
862.9 
1073.9 
971 -3 
1002.6 
79.4 

(%.) 

Load at 
Meld 

( Ibh width) 
95.9 
94.3 
96.1 
96.9 
82.0 
93.0 
5.6 

Checked By: Jtk 
Advanced Terra Testing, Inc. 

Elongation 
at Yield 

(%) 
19.5 
22.1 .s 

24.1 
23.5 
23.3 
22.5 
1.6 

\ 



Client Tetra Tech - RMC 
261 7-02 
Present Landfil-RFETS, Golden, CO 

jample: Rdl#104123251. Resin KRG812060 
Test Device: Five Station 
Load Cells: 500 Ib. 

Machine Direction rn 

0 5 10 15 20 25 I Displacement (in) 

80 
1 

4 

0 5 10 15 20 25 
Displacement (in) 

80 

1 

Test Type: 
Material Type: 
Date Tested: 1O-04-04 
Tested By: SR 
Data Entered By: SR 
Displacement Rate: 2 in/min 
Grip Seperation: 2.5- 

ASTM D 6693 Type IV 
60 mil Smooth LLDPE. LLDO60AOOO 

0 5 10 15 20 25 
Displacement (in) 

80, I 

0 5 10 15 20 25 
Displacement (in) 

Specimen #1 
Specimen #2 
Specimen #3 
Specimen #4 
Specimen #5 
Average 
Std. Deviation 

Machine Direction 

Load at 
Break 

(Ib/in width) 
288.9 
342.6 
286.6 
304.1 
291.4 
302.7 
20.8 

Elongation 
at Break 

. (%) 
926.9 
1035.9 
867.2 
918.8 
891 .o 
928.0 
58.0 

Load at 
Yield 

(Iblin width) 
92.8 
93.9 
93.9 
98.3 
86.4 
93.1 
3.8 

5 10 15 20 25 0 

Displacement (in) 

lename: TTNT3251 
Raw Data File: TTl lTPM2. TT1 lTPM3.TXi 

CheckedBy. Jy f i  Date: Io/& 7/0 'I 
Advanced Terra Testing, Inc. 

Elongation 
at Yield 

(%I 
21.5 
24.4 
23.3 
24.1 
24.4 
23.5 
1.1 



Client- Tetra Tech - RMC 
2617-02 

Roll #104123251, Resin XRG812060 
(n)E%n: Present Landfii-RFETS. Golden, CO 
1 Sample: 

Test Device: Five Station 
Load Cells: 500 Ib. 

I 

100 

8 0 -  

- 
P 60- - 
D D 

3 4 0 -  

20 

0 
0 5 10 15 m 25 

Displacement (in) 

Test Type: 
Mate&l Type: 

ASTM D 6693 Type N 
60 mil Smooth LLDPE. UDO6OAOOO 

Date Tested: 10-04-W 
Tested By: SR 
Data Entered By: SR 
Dispbcement Rate: 2 inlmin 
Grip Seperation: 2.5- 

..__. 

Cross Machine Direction m 
100 

t 

I 
0 5 10 15 20 25 

Displacemenl (in) 

Cross Machine Direction llul 

I 0 5 10 15 20 25 
Displacement (in) 

Cross Machine Direction m 

0 '  
0 5 10 15 

Displacement (in) 
20 25 

Cross Machine Direction I L r I  

0 5 10 15 m 
Displacement (in) 

Specimen #1 
Specimen #2 
Specimen #3 
Specimen #4 
Specimen #5 
Average 
Std. Deviation 

Cross Machine Direction 

Load at 
Break 

(Ibhn width) 
320.8 
291.8 
289.2 
320.6 
288.9 
302.3 
15.1 

Elongation 
at Break 

(%I 
1000.4 
906.3 
909.0 
978.5 
924.5 
943.7 
38.5 

Load at 
Yield 

(Ibhn width) 
93.4 
93.4 
92.6 
97.7 
84.7 
92.4 
4.2 

ilename: TTNTC251 

Raw Data File- TTllTPC2. TTl lTPC3.TXT 

CheckedBy: JrK 
Advanced Terra Testing, Inc. 

Elongation 
at Yield 

18.9 
22.1 
24.1 
22.1 
24.1 
22.3 
1.9 

(%) 



Tetra Ted\ - RMC @CLEL.& 261 7-02 
Present LandM-RFETS. Wen, CO 

imp&!: Rofl%104123258, Resin#CRGB12060 
TestDevice: Fmswion 
Load cells: 500 tb. 

Test Type: ASTMO6693TypeIV 
Material Type: 
Date Tested: lCKU-04 
Tested By: SR 
Data Entered By: SR 
Displacement Rate: 2 idmiin 
Gripseperation: 2.5 

60 mil smooth UDPE. LU)060A000 

0 5 10 15 25 
Displacement [m) 

Machine Diredion llul 

0 '  5 10 15 I Displacement (in) 
20 25 

80 

60 

c e 
840 
3 

20 

0 
0 I 

M a c h i n e  Direction 

t 

20 25 

Machine Direction 

Load at 
Break 

(Ibhn width) 
Specimen111 . 31 2.3 
Specimen 112 289.4 
specimen #3 276.8 
SpeCimenM 264.0 
Specimen 115 274.1 
Average 283.3 
Std. Deviation 16.6 

Ek&tlon 
at Break 

1000.4 
916.5 
880.6 
796.0 
944.7 
907.7 
68.2 

(%I 

Load at 
Weld 

(IM width) 
93.8 
93.1 
91.4 
92.4 
79.5 
90.1 . 
5.3 

0 10 15 20 25 
Dspbcement (in) m - 

.-itenarne: TTNT3258 

Raw Data File: lTTPM2, TTTTPM3.TXT 
Checked By: 

at Vim 
(%I 

22.1 
24.4 
23.8 
21.5 
30.8 
24.5 
3.3 



Client Tetra Tech - RMC 
261 7-02 
Present LandfiI-RFETS. Wden. CO 
Roll #104123258. Resin KRG812060 

a&&!!: 
Test Device: Fwe Station 
Load Cells: 500 Ib. 

80 

60 

9 

0 40 m 
- 
0 2 

20 

0 

25 I 0 5 10 15 20 
Displacement (in) 

80 I 

9 
D 40 
- 
0 2 

0 
0 5 10 15 20 25 

Displacement (in) 

0 5 10 15 20 25 
Displacement (in) 

ASTM D 6693 Type IV 
60 mil Smooth UDPE. UD060A000 

Test Type: 
Material Type: 
Date Tested: 10-03-04 
Tested w. SR 
Data Entered By: SR 
Displacement Rate: 2 inlmin 
Grip Seperation: 2.5' 

Cross Machine Direction Lcl 
80- 

60- 

0 '  

0 5 10 15 20 
Displacement (in) 

1 

0 5 10 15 20 25 
Displacement (in) 

Cross Machine Direction 

Load at Elongation Load at Elongation 
Break at Break Yield at Yield 

(IWin width) 
Specimen #1 302.4 
Specimen #2 285.3 
Specimen #3 287.5 
Specimen #4 273.7 
Specimen #5 278.4 
Average 285.4 
Std. Deviation 9.8 

(%) 
1004.0 
901 .o 
938.8 
868.2 
969.6 
936.3 
48.1 

(IWin width) 
98.2 
98.3 
94.5 
95.4 
84.1 
94.1 
5.2 

(W 
20.9 
21.2 
22.1 
18.9 
29.7 
22.6 
3.7 

Filename: lTNTC258 Checked By: & Date: (Ok171'4 
Raw Data File: TTTTPC2. TT7TPC3.TXT Advanced Terra Testing, Inc. 



Client Tetra Tech - RMC .- 
‘’b No.: 261 7-02 
,cation: Present Landtii-RFETS, Gdden. CO 0 flmple: Rdl#l04123267. Resin #ERG812060 

Test Device: Five Station 
Load Cells: 500 Ib. 

Machine Direction a 

80 

01 I 
10 15 20 0 5 

Displacement (in) 

Machine Direction a 
8 

0 ’  

Test Type: 
Material Type: 

Tested By: 
Data Entered By: 
Displacement Rate: 2 in/min 
Grip Seperation: 

ASTM D 6693 Type IV 
60 mil Smooth UDPE. UDO6oAoOO 

SR 
SR 

2.5’ 

Date Tested: 1O-03-04 

5 10 15 0 

Displacement (in) 
20 I 

0 10 15 20 5 
Displacement (in) 

Machine Direction 

Specimen #1 
Specimen #2 
Specimen #3 
Specimen #4 
Specimen #5 
Average 
Std. Deviation 

Load at Elongation 
Break atBreak 

(Iblin width) (%) 
265.6 751 -0 
272.3 820.7 
276.2 817.7 
282.3 820.7 
276.6 896.1 
274.6 821.3 
5.5 45.9 

Load at 
Yield 

(IMn width) 
100.0 
94.8 
96.4 
98.6 
85.7 
95.1 
5.0 

Elongation 
at Yield 

(“/.I 
11.0 
9.6 
14.0 
11.6 
16.6 
12.6 
2.4 

20 0 5 10 15 
Displacement (in) a 

.lename: TTM3267 
Raw Data File: TT3TPM2, IT3TPM3.TXT 

Checked By: 3 F k  Date: k)! Iqfo4 
Advanced Terra Testing, Inc. 



Clint' Tetra Tech - RMC 
261 7-02 
Present Landfil-RFETS. M e n .  CO 
Rdl M04123267. Resin KRG812060 

Test Device: Fwe Station 
LoadCells: 500Ib. 

Test Type: 
Material Type: 
Date Tested: 10-03-04 
Tested By: SR 
Data Entered By SR 
Displacement Rate: 2 inlmin 
Grip Seperation: 2.5' 

ASTM D 6693 Type N 
60 mil Smooth UDPE. LLD060A000 

0 5 10 15 20 25 
Displacement (in) 

Cross Machine Diredion m 

0 I 5 10 15 25 
Displacement (in). 

Cross Machine Direction I..I 

0 5 10 15 
Displacement (in) 

Filename: TTNTC267 

Raw Data File: TT3TpC2. TT3TPC3.TXT 

0 5 10 15 20 25 
Displacement (in) 

80 I 

5 10 15 20 25 
Displacement (in) 

Specimen #1 
Specimen #2 
Specimen #3 
Spea'rnen #4 
Specimen #5 
Average 
Std. Deviation 

Cross Machine Direction 

Load at 
Break 

(Iblin width) 
278.2 
263.6 
267.8 
280.1 
278.3 
273.6 
6.6 

Elongation 
at Break 

("/.I 
833.6 

851.4 
852.1 
946.0 
859.6 
45.3 

814.9 

Load at 
Yield 

(Iblin width) 
100.1 
94.2 
94 -3 
99.8 
86.1 
94.9 
5.1 

Checked By: Jr t2- Date: \a( 17 ( a 4  
Advanced Terra Testing, tnc. 

Elongation 
at Meld 

("/) 
20.9 
18.0 
20.9 
21.5 
20.9 
20.5 
1.2 



Client Tetra Tech - RMC 
261 7-02 
Present LandfiCRFETS. Golden, CO 
Roll #104123274. Resin XRH81Oo60 

Test Device: Five Station 
Load Cells: 500 Ib. 

t 
01 

0 5 10 15 
Displacement (in) 

20 25 

80, 

0 5 10 15 20 25 
Displacement (in) 

0' 
5 10 15 . 20 25 

Displacement (in) e o  

Test Type: 
Material -Type: 
Date Tested: 10-03-04 
Tested By: SR 
Data Entered By: SR 
Displacement Rate: 2 inlmin 
Grip Seperation: 2.5. 

ASTM D 6693 Type IV 
60 mil Smooth UDPE. LLW6oAOOO 

Machine Direction llnl 

0 5 10 15 20 25 
Displacemenl (in) 

BO 

60 

I 

0 - 
40  

m 
J 

20 

0 

I 

0 5 10 15 
Displacement (in) 

20 25 

Specimen #1 
Specimen #2 
Specimen #3 
Specimen #4 
Specimen #5 
Average 
Std. Deviation 

Machine Direction 

Load at 
Break 

( Ibh width) 
294.6 
289.9 
289.2 
264.8 
283.3 
284.4 
10.4 

Elongation 
at Break 

("/I 
906.0 
961.3 
920.5 
826.4 
961.7 
915.2 
49.6 

Load at 
Yield 

(IMn width) 
95.5 
89.8 
90.3 
89.1' . 
78.3 
88.6 
5.6 

Elongation 
at Yield 

23.8 
' 23.3 

25.9 
25.6 
22.4 
24.2 
1.3 

("/.I 

filename: lTNT3274 Checked BY: Ji R Date: a 13 /A 
Raw Data File: TTGTPMZ. lT6TPM3.TXT Advanced Terra Testing, Inc. 



u i t  Tetra Tech - WC'. . 
2617-02 
Present Landfil-RFETS. Golden, CO 
Rdl#104123274. Resin #CRH810060 

e:: 
Test Device: Five Station 
Load Cells: 500 Ib. 

Test Type: 
Material Type: 

M T M  D 6693 Type N 
60 mil Smooth LLDPE. LLW60A000 

Date Tested: 10-03-04 
Tested By: SR 
Data Entered By: SR 
Displacement Rate: 2 inlmin 
Grip Seperation: 2.5- 

.- 

. .  

80 

60 

9 
40 

0 2 

m 

I 
0 5 10 15 20 25 

Displacement (in) 

Cross Machine Direction m 
80 I 

0 5 10 15 20 25 
Displacement (in) 

I lCmss Machine Direction 
#5 

0 5 10 15 20 25 
Displacement (in) . .  

t i  
b :  

'- ' Filename: TTNTC274 
Raw Data File: TT6TPC2. Tr6TPCJ.TXT 

Cross Machine Direction I..I 
I 8 0 1  

I 0 5 10 15 20 
Displacement (in) 

80 

60 

n - - 
40 

m 0 J 

0 
0 5 10 15 20 25 

Displacement (in) 

Specimen #1 
Specimen #2 
Specimen #3 
Specimen #4 
Specimen #5 
Average 
Std. Deviation 

Cross Machine Direction 

Load at 
Break 

(Ibhn width) 
281.5 
265.9 
270.9 
300.0 
279.6 
279.6 
11.7 

Elongation 
at Break 

("/.I 
871.6 
839.6 
839.5 
1001.4 
991.2 
908.6 
72.6 

Load at 
Yield 

(IWm width) 
95.7 
92.1 
95.1 
92.3 
80.2 
91.1 
5.6 

Checked By: JTc Date: 

Advanced Terra Testing, Inc. 

Elongation 
at Yield 

(%) 
24.7 
21.2 
25.0 
22.7 
19.2 
22.6 
2.2 



Client Teb-a Tech - RMC 
b No.: 261 7-02 

tion: Present Landfd-RFETS, Golden, CO 5 Samde: Roll #104123282. Resin #CRH810060 
Testbevice: Five Station 
Load Cells: 500 Ib. 

Test Type: 
Material Type: 
Date Tested: 1 0 3 0 4  
Tested By: SR 
Data Entered By. SR 
Displacement Rate: 2 in/min 

A S N  D 6693 Type IV 
60 mil Smooth LLDPE, LLDO6OAoOO 

Grip Seperation: 25' 

Machine Direction rn 
80 

0 5 10 15 20 25 
Displacement (in) 

Machine Direction rn 

0 5 10 15 20 
Displacement (in) 25 I 

0 5 10 15 20 25 
Displacement (in) 

Machine Direction (tRr 

0 I 5 10 
Displacement (in) 

15 M 

80 I 
60 

A n - - 
40 

m 

20 

0 
0 5 10 15 20 25 

Displacement (in) 

Machine Direction 

Specimen #I 
Specimen #2 
Speamen #3 
Specimen #4 
Specinen #5 
Average 
Std. Deviation 

Load at 
Break 

(Iblin width) 

301.6 
246.6 

330.8 
291.6 
27.7 

298.4 

280.8 

Elongation 
at Break 

881.6 
910.1 
738.9 

1002.9 
873.2 
87.1 

(W 

..832.5 

Load at 
Yield 

(IMn width) 
99.6 
97.8 
93.6 
96.7 

95.4 
3.6 

89.4 

Jename:' TTNT3282 Checked By:JTp Date: \o / d\ 7/d/ 
Raw Data File: TT4TPM2. TT4TPM3.TXT Advanced Terra Testing, Inc. 

Elongation 
at Yield 

("/.I 
21.2 
23.8 
22.7 
25.9 
33.1 
25.3 
4.2 



Client: Tetra Tech - RMC 
Job No.: 261 7-02 

Resent Landfil-RFETS. W e n .  CO TEE Rdl#104123282. Resin #CRH810060 
Test Device: Five Station 
Load Cells: 500 Ib. 

Test Type: 
Material Type: 
Date Tested: 10-03-04 
Tested By. SR 
Data Entered By: SR 
Displacement Rate: 2 inlmin 
Grip Seperation: 2.3 

ASTM 0 6693 Type IV 
60 mil Smooth LLDPE, uDo6oAOOO 

Bo 

0 I 5 10 15 20 
Displacement (in) 

Cross Machine Direction m 

0 5 10 15 
Displacement (in) 25 I 

Cross Machine Direction m 

5 10 15 20 25 
Displacement (in) 

80 

60 

I 

P 
D 40 
- 
m 0 -1 

20 

0 
0 I 5 10 15 20 

Displacement (in) 

0 5 10 15 
Displacement (in) 

20 25 

Cross Machine Direction 

Load at Elongation Load at Elongation 
Break at Break Yield at Yield 

(Ibhn width) (%) (Win width) (%) 
Specimen #1 296.1 975.9 97.6 21.2 
Specimen #2 255.0 758.8 98.0 20.1 
Specimen #3 279.1 857.4 95.9 21.5 
Specimen #4 280.1 853.6 96.8 18.3 
Specimen #5 286.8 904.1 87.4 20.3 
Average 279.4 869.9 95.2 20.3 
Std. Deviation 13.6 70.9 3.9 1.1 

Filename: TTNTC282 

Raw Data File: TT4TPC2, TT4TPCbTXT 

Checked By: 31' f- Date: 10 I amC, 
Advanced Terra Testing, Inc. 



Client Tetra Tech - RMC 
'I No.: 261 7-02 U ation: 

,amDle: 
Resent LartrJfiCRFETS. Golden, CO 
Roll #104123289. Resin KRH810060 

Test'Device: F i e  Station 
Load Cells: 500 Ib. 

Machine Direction rn 

0 
0 5 10 15 

Displacement (in) 
20 25 

d 
p 40 
- 
0 2 

20 

0 

I , o  
5 10 15 20 25 

Displacement (in) 

20 25 5 10 15 
. Displacement (in) 

Test Type: 
Material Type: 
Date Tested: 10-03-04 
Tested B y  SR 
Data Entered By: SR 
Displacement Rate: 2 inlmin 
Grip Seperation: 2.5' 

ASTM D 6693 Type IV 
60 mil Smooth LLDPE. LLD060A000 

Machine Diredion lff21 I 

0 5 10 15 
Displacement (in) 25 I 20 

- e 
D 40 

- 
D 

(D 0 _I 

20 

0 
0 5 10 15 20 25 

Displacement (in) 

Machine Direction 

Load at Elongation Load at Elongation 
Break atBreak Yield at Yield 

(Iblin width) (%) (IWin width) ("/.I 
Specimen #1 286.7 888.4 94.1 22.4 
Specimen #2 290.5 944.5 91.4 21.8 
Specimen #3 256.4 805.8 88.2 24.1 
Specimen #4 292.2 905.8 93.7 25.3 
Specjmen #5 281.1 949.0 80.5 23.0 
Average 281.4 898.7 89.6 23.3 
Std. Deviation 13.1 51.8 5.0 1.3 

Filename: TTNT3289 

Raw Data File: l75TPM2. TTSTPMITXT 
Date: 101 I? 1 oq Checked By: JT L 

Advanced Terra Testing, Inc. 



Client Tetra Tech - RMC 
Job No.: 261 7-02 

Present Landfil-RFETS, Golden. CO rLy2 Rdl#104123289, Resin #CRH810060 
Test Device: Five Station 
Load Cells: 500 Ib. 

0 5 10 15 20 25 
Displacement (in) 

0 5 10 15 20 25 
Displacement (in) 

Cross Machine Diredion 
#5 

0 5 10 15 
Displacement (in) 

20 25 

Test Type: 
Material Type: 
Date Tested: 103 -04  
Tested By: SR 
Data Entered By: SR 
Displacement Rate: 2 in/min 
Grip Seperation: 2.5" 

ASTM D 6693 Type N 
60 mil Smooth LLDPE, uDo6OAOOO 

Cross Madiine D i d n  1.21 

0 5 10 15 m 25 
Displacement (in) 

Cross Machine Direction m 

0 5 10 15 20 25 
Displacement (in) 

Cross Machine Direction 

1 

Load at 
Break 

(Ibhn width) 
Specimen #1 280.8 
Spedmen #2 270.4 
Specimen #3 272.5 
Specimen #4 261.7 
Spec5men #5 264.3 
Average 269.9 
Std. Deviation 6.7 

Elongation 
at Break 

(%I 
949.6 
885.6 
948.5 
793.5 
894.8 
894.4 
57.0 

Load at 
Yield 

(IMn width) 
93.5 
90.9 
87.8 
94.4 
82.5 
89.8 
4.3 

Elongation 
at Yield 

("/.I 
20.6 
18.6 
23.5 
20.1 
27.0 
22.0 
3.0 

. ..- 
Filename: lTNTC289 

Raw Data File: TT5TpC2, TTSTPC3.TXT 
Checked By: JW Date: lbl: 1 9  /or 

Advanced Terra Testing, Inc. 

. .  I 



Client: Telra Tech - RMC 
261 7-02 
Resent LandfbRFETS. Golden. CO - 

Ample: Roll #104123296, Resin #cRH81oO60 
Test Device: Five Station 
Load Cells: 500 Ib. 

Test Type: 
Material Type: 
Date Tested: 

ASTM D 6693 Type IV 
60 mil Smooth LLDPE. LLW60Aooo 
10-0344 

Tested By. SR 
Data Entered By. SR 
Displacement Rate: 2 inlmin 
Grip seperation: 2.5' 

Machine Direction a 
100 

80 t 

5 10 15 20 25 0 
Displacement (in) 

Machine Direction L#.l 

1 
5 10 15 20 25 0 

Displacement (in) 

80 
I 

10 15 20 25 5 
Displacement (in) 

Filename: TTNT3296 

Raw Data File: TTlTPM2. TTlTPM3.TXT 

0 
0 5 10 

Displacement (in) 
15 20 

5 10 15 20 25 0 
Displacement (in) 

Specimen #1 
Specimen #2 
Specimen #3 
Specimen #Q 
Specimen #5 
Average 
Std. Deviation 

Machine Direction 

Load at 
Break 

(IWin width) 
312.6 
226.2 
320.4 
322.8 
282.9 
293.0 
36.3 

E longah 
at Break 

("/.I 
1003.8 
695.1 
1007.6 
1005.5 
952.3 
932.9 
120.7 

Load at 
Yield 

( Ibh width) 
96.4 
94.3 
94.3 
96.6 
86.4 
93.6 
3.7 

Checked By: !)T e- Dale: 10ll9/0 4 
Advanced Terra Testing, Inc. 

Elongation 
at Yield 

("/I 
21.5 
26.2 
21.5 
20.6 
24.4 
22.8 
2.1 



client Tetra Tech - RMC 

kzE Roll #104123296, Resin #CRH810060 
Test Device: Five Station 
Load Cells: 500 Ib. 

,-,Job No.: ' 2617-02 
Present LandfiCRFETS, Golden, CO 

Test Type: 
'Material Type: 
Date Tested: 

A S N  D 6693 Type IV 
60 mil +~~ooth LLDPE. LLD060A000 
10-03-04 

Tested B y  SR . 
Data Entered B y  SR 
Displacement Rate: 2 inlmin 
Grip Seperation: . 2.5' 

0 5 10 15 20 25 
Displacement (in) 

Cross Machine Direction m 

0 5 10 15 20 25 
Displacement (in) 

Cross Machine Direction 
#5 

0 5 10 15 20 25 
Displacement (in) 

0 5 10 15 20 25 
Displacement (in) 

Cross Machine Direction 
#4 

0 5 10 15 m 25 
Displacement (in) 

Spedmen #1 
Spea'men #2 
Specimen #3 
Specimen #4 
Specimen #5 
Average 
Std. Deviation 

Cross Machine Direction 

Load at 
Break 

(IWn width) 
324.0 
266.5 
284.1 
319.0 
261.1 
290.9 
26.1 

Elongation 
at Break 

1044.1 
843.6 
958.1 
1031.4 
862.1 
947.9 
83.1 

(%) 

Load at 
Yield 

(IMn width) 
98.7 
94.9 
95.3 
98.2 
85.8 
94.6 
4.6 

Filename: TTNTC296 

Raw Data File: TTlTPC2. TTlTPC3.TXT 
Checked BY: i t Date: Io! 17 /& 

Advanced Terra Testing, Inc. 

Elongation 
at Yield 

21.5 
22.7 
23.8 
22.7 
23.8 
22.9 
0.9 

(%) 



Client: Tetra Tech - RMC 
b No.: 261 7-02 if cation: 

iamde: 
Present LandfiFRFETS, W e n ,  CO 
Roll #104123303. Resin KRH810060 

80 

60- 

9 
D 40 
0 
J 

- 
20 

0 

Test'Device: Five Station 
Load Cells: 500 Ib. 

- 

L'- 

Machine Direktion rn 
80 

P 
'D 40 
0 
-I 

- 

20 

0 
0 5 10 15 

Displacement (in) 2o I 

BO 

0 
0 5 10 15 20 

Displacement (in) 

c ._ - 
D 40 m 
J 

M 

0 
0 5 10 15 

Displacement (in) 

Filename: TTNT3303 

Raw Data File: TT2TPM2. TTZTPM3.TXT 

Test Type: 
Material Type: 

ASTM D 6693 Type N 
60 mil Smooth LLDPE, LLD060A000 

Date Tested: 10-03-04 
Tested By: SR 
Data Entered By: SR 
Displacement Rate: 2 inlmin 
Grip Seperation: 2.5' 

0 5 10 15 20 
Displacement (in) 

80, c 
60 

n - - 
40 

m 
2 

20 

0 
0 5 10 15 20 

Displacement (in) 

Specimen #1 
Specimen #2 
Specimen #3 
Specimen #4 
Specimen #5 
Average 
Std. Deviation 

Machine Direction 

Load at Elongation Load at Elongation 
Break at Break Yield at Yield 

280.7 850.6 94.5 18.6 
277.2 880.3 91.2 24.1 
273.8 883.1 89.1 19.8 
263.9 811.5 91.8 23.5 
263.3 845.9 81.5 26.7 
271.8 854.3 89.6 22.6 
7.0 26.2 4.4 3.0 

(Iblin width) (%) (IMn width) (%I 

Checked k Dale: \ 61 f 
Advanced Terra Testing, Inc. 



Client Tetra Tech - RMC 
Job No.: 261 7-02 

Present Landfil-WETS. Golden. CO 9gg Ron #104123303. Resin #CRH810060 
Test Device: F i e  Station 
Load Cells: 500 Ib. 

80 

60- 

- 
0 

5 40 
0 -I 

0 

80 

- 

20- 

0 
0 5 10 15 20 

Displacement (in) 

5 10 15 20 
Displacement (in) 

Cross Machine Direction m 

0 5 10 15 
Displacement (in) 2o I 

Test Type: 
Material Type: 
Date Tested: 10-03-04 
Tested By: SR 
Data Entered By: SR 
Displacement Rate: 2 inlmin 
Grip Seperation: 2.5- 

ASTM D 6693 Type RI 
60 mil Smooth UDPE, u D o 6 o A O O O  

0 5 10 15 
Displacement (in) 

0 5 10 15 20 
Displacement (in) 

Cross Machine Direction 

Load at Elongation Load at Elongation 
Break atBreak Yield at Yield 

(IMn width) (%) (Ibhn width) (%) 
Speamen #1 280.8 91 1.6 95.3 20.4 

Speamen #3 268.7 857.4 92.4 20.4 
Spedmen #t4 275.7 929.0 94.0 26.2 
Specimen #5 234.4 778.4 80.8 23.5 
Average 265.9 867.3 91 .o 22.3 
Std. Deviation 16.3 52.6 5.2 2.2 

Spedmen #2 269.9 859.9 92.7 21.2 

J 

Filename: TTNTC303 Chec 

Raw Data File: TT2TFC2. TT2TPC3.TXT 
d B ~ y :  $5-(\ Date: 1 0 I rlbl/ 

Advanced Terra Testing, Inc. 



Client- . Tetra Tech - RMC 
lob No.: 2617-02 
pation: 
i tdl  NO.: 101 1 10562 

'Test Device: Five Station 
Load Cells: 500 Ib. 
Product Code: 

Present Landfin Design-RFETS. Golden, CO 

Test Type: 
Material Type: 60 mil LLDPE 

Resin Lot No.: 
Data Entered By. SR 
Displacement Rate: 2 inlrnin 

ASTM D 1004 Method C 

Date Tested: 10-2504 

Grip Seperation: 1 .on 

0 2 4 6 8 10 12 
Displacement (in) 

Machine Direction Lrl 

0 2 4 6 8 10 12 I Displacement (in) 

Machine Direction CLI  

4 8 6 10 12 0 2 
Displacement (in) 

Checkec 

40 

2 4 6 8 10 12 0 

Displacement (in) 

Machine Direction 1.41 

0 2 4 6 8 10 12 
Displacement (in) 

0 2 4 6 8 10 12 
Displacement (in) 

Filename: TiTR0562 BY: 3 T R  
Raw Data File: TTATRM2, TTATRM3. TTATRMl2. TTATRM13.TXT 

Date: p !a7/a 
Advanced Terra Testing, Inc. 



Client Tetra Tech - RMC 
Job No.: , 261 7-02 

Roll Number: 101 11 0562 
Test Device: Fwe Station 
Load Cells: 500 Ib. 
product Code: 

C'I L-tiom Present Landfill Design-WETS, Golden. CO 

Test Type: 
Material Type: 60 mil UDPE 
Date Tested: 10-2504 
Resin Lot No.: 
Data Entered By: SR 
Displacement Rate: 2 inlmin 
Grip Seperation: 1 .O" 

ASTM D 1004 Method C 

. .  
i 

0 2 4 6 8 10 12 
Displacement (in) 

40 I 1 

0 2 4 6 !J 10 12 
Displacement (in) 

Machine Direction 

Load at 
Break 

(IWin width) 
Specimen #1 34.6 
Specimen #2 34.6 

Specimen #4 35.2 
Specimen #5 31.8 

Specimen #3 34.1 

Filename: TTTR0562 

0 2 4 6 8 IO 12 
Displacement (in) 

Machine Direction 

40 

30 

- 
9 
820 m 
J 

10 

0 
0 2 4 6 8 10 12 

Displacement (in) 

Average 35.8 
Std. Deviation 2.3 

CheckedBy: IT& 
Raw Data File: TTATRM2. TTATRM3, TTATRM12. TTATRMl3.TXT 

Load at 
Break 

(IMn width) 
Specimen #6 39.5 
Specimen #7 37.2 
Specimen #8 39.4 
Specimen #9 35.4 
Specimen # l o  36.0 

Advanced Terra Testing, Inc. 



Client Tetra Tech - RMC 
261 7-02 
Present kindrm Oesign-wiis. Goklen. co mtion: 

.toll No.: 101 11 0562 
Test Device: Five Station 
Load Cells: 500 Ib. 
Produd Code: 

40 

2 4 6 8 10 12 0 

Displacement (in) 

Cross Machine Direction lff31 

I I 
0 2 4 6 8 10 12 

Displacement (in) 

40 I 

0 2 4 6 8 10 12 
Displacement (in) 

Test Type: 
Material Type: 60 mil LLDPE 

Resin Lot No.: 
Data Entered By. SR 
Displacement Rate: 2 inlmin 

ASTM D 1004 Method C 

Date Tested: 10-2504 

Grip Seperation: 1 .ow 

40 

2 4 6 8 10 12 I o  Displacement (in) 

40 

0 2 4 6 8 10 12 
Displacement (in) 

Cross Machine Direction 11161 

0 2 4 6 8 10 12 
Displacement (in) 

Filename: TTTRC562 Checked By: JT 
Raw Data File: TTATRCZ. TTATRC3, TTATRC12. TTATRC13.TXT 

Date: I O/&?D? 
Advanced Terra Testing, Inc. 



Client T e  Tech - RMC 
Job No.: 261 7-02 
Location: 
Rdl Number: 101 110562 
Test Device: Five Station 
Load Cells: 500 Ib. 
Product Code: 

Present Landfill DesignRFETS. Golden. CO 

40 

0 2 4 6 8 10 12 
Displacement (in) 

Cross Machine Direction legl 
t 

0 2 4 6 8 10 12 
Displacement (in) 

Test Type: 
Material Type: 60 mil LLDPE 
Date Tested: 10-2504 
Resin Lot No.: 
Data Entered By: SR 
Displacement Rate: 2 in/min 
Grip Seperation: 1 .O" 

ASTM D 1004 Method C 

50 

t 

0 2 4 6 8 ' I O  12 
Displacement (in) 

Cross Machine Direction 

30 

10 

0 
0 2 4 6 8 10 12 

Displacement (in) 

Cross Machine Direction 

Load at 
Break 

(IMn width) 
Specimen #1 34.9 
Specimen #2 35.3 
Specimen #3 34.6 
Specimen #4 35.1 
Specimen #5 32.3 

Average 
Std. Deviation 

36.4 
2.4 

Filename: m R C 5 6 2  Checked By: Jr 
Raw Data File: TTATRCP, TTATRC3,lTATRClP. TTATRC13.TXT 

Load at 
Break 

(IMn width) 
Specimen #6 39.5 
Specimen #7 36.3 
Specimen #8 39.4 
Specimen #I9 40.3 
Specimen #10 -36.0 

Date: ]U/J7/O'f 
Advanced Terra Testing, Inc. 

. .  



client- Tetra Tech - RMC 
8 Job NO.: 261 7-02 ’ Location: Present Landfill D~~~~II-RFETS, Gddm, co 

Rdl No.: 1041 23231 ~- 
Test Device: Five Station 
Load Cells: 500 Ib. 
Produd Code: LLDO6OAOO 

4 6 8 10 12 0 2 
Dbplacement (in) 

40 

0 

4 6 8 10 12 0 2 
Displacement (in) 

Machine Direction 

40 

30 

- 
c - 5 20 
0 A 

10 

0 
4 6 8 10 12 0 2 

Displacement (in) 

Test Type: 
Material Type: 60 mil LLDPE 
Date Tested: 10-05-04 JTR 
Resin Lot No.: CRG812060 
Data Entered By SR 
Displacement Rate: 2 in/min 

ASTM D 1004 Method C 

Grip Seperation: 1 .OD 

Machine Direction La 

4 6 8 10 12 0 2 
Displacement (in) 

Machine Direction LJ 

0 2 4 6 8 10 12 
Displacement (in) 

40 

Displacement (in) 

Filename: m R 3 2 3 1  ChedtedBy: JTf. . Dale: ! 0/6/ 0 9  
Raw Data File: lTBTRM2. TTBTRM3, TT8TRM12.TTBTRMI3.TXT Advanced Terra Testing, 

0 
Inc. 



Client Tetra Tech - RMC 
Job No.: 261 7-02 
Location: 
Roll Number: 104123231 cT) Test Device: Five Station 
Load Cells: 500 Ib. 
Produd Code: UM)6oAOO 

Resent Lancflin DesignRFETS. Goiden. CO 

0 2 4 6 8 10 12 
Displacement (in) 

40 

Load at 
Break 

( Ibh  width) 
Specimen #1 34.4 

Specimen #3 33.5 
Specimen #4 39.9 

Specimen #2 34.0 

Speu'men #5 31.8 

Test Type: 
Material Type: 60 mil UDPE 
Date Tested: 10-0504 JTR 
Resin Lot No.: CRG812060 
Data Entered By: SR 
Displacement Rate: 2 inlmin 
Grip Seperation: 1 .OD 

ASTM D 1004 Method C 

Machine Direction La 

0 2 4 6 8 10 12 
Displacement (in) 

Machine Direction 

40 

0 2 4 6 8 10 12 
Displacement (in) 

Machine Direction 

Filename: TTlR3231 . CheckedBy: 
Raw Data File: TTBTRMZ. lT8TRM3.lT8TRM12. TT8TRMl3.TXT 

Load at 
Break 

(Ibhn width) 
Specimen #6 33.1 
Specimen #7 38.4 
Speu'men #8 36.3 

Specimen # lo 33.2 
Specimen ##9 35.5 

Average 35.0 
Std. Deviation 2.4 

Date: 101% 
Advanced Terra Testing, Inc. 



Client Tetra Tech - RMC 
Job No.: 261 7-02 

Present Landfill Design-RFETS, Golden, CO 
1041 23231 

( 0) Location: 
Roll No.: 
Test Device: Five Station 
Load cells: 500 Ib. 
Product Code: LLD060A00 

Test Type: ASTMD1004MethodC 
Material Type: 60 mil UDPE 
Date Tested: 10-0504 JTR 
Resin Lot No.: CRG812060 
Data Entered By. SR 
Displacement Rate: 2 idmiin 
Grip Seperation: 1 .O’ 

Cmss Machine Diidjon m 

0 2 4 6 B 10 12 
Displacement (in) 

Cross Machine Directon m 

0 2 4 6 8 10 12 
Displacement (in) 

40 I 

O 2 4 6 8 10 12 
Displacement (in) 

cross Machine Diredion IIRI 

0 2 4 6 8 10 12 
Displacement (m) I 

I I Cross Machine Direction 
#4 

50 1 

0 2 4 6 a 10 12 
Displacement (in) 

40 I 

0 2 4 6 8 10 12 
Displacement (in) 

Filename: lTTR323C Checked BY: JrR 
Raw Data File: TTBTRCZ. TTBTRC3.lT8TRC12.lT8TRC13.TXT 

0 Date: 10 18/09 
Advanced Terra Testing, Inc. 



Client Tetra Tech - RMC 
Job No.: 261 7-02 
Location: Present Landfill Design-RFETS. Golden, CO 

/- RoU Number: 104123231 
1 TestDevice: FweStation 

Load Cells: 500 Ib. 
Produd Code: LLD060A00 

Test Type: 
Material Type: 60 mil LLDPE 
Date Tested: 10-0504 JTR 
Resin Lot No.: CRG812060 
Data Entered By: SR 
Displacement Rate: 2 inlmin 
Grip Seperation: 1.0' 

ASTM D 1004 Method C 

i 

Cross Machine Diredion m 
50 I 

t 
40 

g =  
om 
920 

10 

0 
0 2 4 6 8 10 12 

Displacement (in) 

0 2 4 6 8 10 12 
Displacement (in) 

Specimen #1 
Specimen #2 
Specimen #3 
Specimen #4 
Specimen #5 

. ' Filename: 'mR323C 

Load at 
Break 

(Ibhn width) 
36.9 
37.1 
38.0 
43.1 
36.1 

Cross Machine Direction 1.81 

0 
0 2 4 6 8 10 12 

Dispbcement (in) 

Cross Machine Direction 

40 I 

0 2 4 6 8 10 12 
Displacement (in) 

Cross Machine Direction 

Average 37.6 
Std. Deviation 3.2 

Checked By. 3 pil\ 
Raw Data File: TTBTRC2. TT8TRC3. TT8TRC12. TT8TRCl3.TXT 

Load at 
Break 

(Iblin width) 
Specimen #6 33.1 
Specimen #7 40.7 
Specimen #8 36.3 
Specimen #9 42.1 
Specimen #10 33.2 

Advanced Terra Testing, Inc. 



Client . TebaTech-RMC 
Job No.: . 2617-02 

' Resent Landfill DeSignRFETS, Gokfen. co 
,dl No.: 1 04 123238 

, est Device: F i e  Station 
Load Cells: 500 Ib. 
Produd Code: LLD060A00 

4 6 8 10 12 0 2 
Displacement (in) 

Machine Diredion ELI 
40 A. 30 

0 
0 2 0  
v 

0 -I 

10 

0 I ,  
4 6 8 10 12 0 2 

Displacement (in) 

40  

ASTM D 1004 Method C Test Type: 
Material Type: 60 mil UDPE 
Date Tested: 10-05.07-04 JTWSR 
Resin Lot No.: CRG812060 
Data Entered By SR 
Displacement Rate: 2 in/min 
Grip Seperation: 1 .O' 

40, 

6 8 10 12 0 2 4 Displacement (in) 

0 2 4 6 8 10 .I2 
Displacement (in) 

4 8 6 10 12 
Displacement (in) 

4 6 8 10 12 0 2 
Displacement (in) 

I ename: TTTR3238 Checked By: Jn f. Date: I 6 
Raw Data File: TTlOTRM2. TTlOTRM3, TTlOTRM12,l-rATRM13.TXT Advanced Terra Testing, Inc. 

4 



Client: Tetra Tech - RMC 
Job NO.: 2617-02 
LOCatiOn: 
Roll Number: 104123238 

(-)Test Device: Five Station 
'Load Cells: 500 Ib. 
Product Code: LLD060A00 

Present Landfin Design-RFETS. Golden. CO 

Test Type: 
Material Type: 60 mil LLDPE 

Resin Lot No.: CRG812060 
Data Entered By: SR 
Displacement Rate: 2 idmin 
GripSeperation: 1.0" 

ASTM D 1004 Method C 

Date Tested: 10-05.07-04 JiRlSR 

40 

I 
30 

h e 
p m  
0 
J 

10 

0 

0 5 10 15 
Displacement (in) 

40 

J in 10 

15 

0 

0 5 10 
Displacement (in) 

Load at 
Break 

(I b/in width) 
Specimen #1 33.4 
Specimen #2 33.9 
Specimen #3 34.9 
Specimen #4 34.8 
Specimen #5 31.6 

0 2 4 6 8 10 12 
Displacement (in) 

Average 
Std. Deviation 

Machine Direction 

0 2 4 6 8 10 12 
Displacement (in) 

Machine Direction 

Load at 
Break 

(Ibhn width) 
Specimen #6 39.5 
Specimen #7 34.9 
Specimen #8 39.4 
Specimen ##9 34.5 
Specimen #lo 36.0 

35.3 
2.4 

Filename: lTTR3238 Checked By: 9 ?-k 
Raw Data File: lTlOTRM2. TTlOTRM3. TTlOTRM12. TTATRM13.TXT 

. Date: n!$/ob 
Advanced Terra Testing, Inc. 



Client Tetra Tech - RMC zz: 
Roll No.: 1 04 123238 
Test Device: Fwe Station 
Load Cells: 500 Ib. 
Produd Code: LLD060A00 

2617-02 
Present Landfill Design-RFETS. Golden, CO 

Crms Machine D i n  m 
40 

30 

D - z., 
0 _I 

10 

0 
0 2 4 6 8 10 12 

Displacement (in) 

Cross Machine Direction 

0 2 4 6 8 10 12 
Displacement (in) 

Cross Machime Direction m 
40 

30 

- 
C - H 20 
0 -I 

10 

0 

Test Type: 
Material Type: 60 mil UDPE 
Date Tested: 10-05.07-04 JTRlSR 
Resin Lot No.: 
Data Entered By: SR 
Displacement Rate: 2 inlmin 
Grip Seperation: 1 .ow 

ASTM D 1004 Method C 

CRG812060 

50 

t 

0 2 4 6 8 10 12 
Displacement (in) 

.50 

0 2 4 6 8 10 12 
Diplacement (in) 

Cross Machine Direction m 

0 2 8 10 12 4 . 6  
Displacement (in) 

0 . 2  4 6 8 10 . 12 
Dipbcemenl (in) 

Filename: m R C 3 2  ChedtedBy. J T k  
Raw Data File: lTlOTRC2,lTlOTRC3. TTlOTRC12.lTATRC13.TXT 

0 'Date: 1 Q l0ld-l 
Advanced Terra Testing, Inc. 

. .- 



Client Tetra Tech - RMC 
Job No.: 2617-02 
LOWbjon: 
Roll Number: 104123238 c) TestDevice: FveStation 
Load cells: 500 lb. 
Product Code: UDO6OAOO 

Present Landfill DesignRFETS. Golden. CO 

Cross Machine Diredion m 

i 

0 5 10 15 20 25 
Displacement (in) 

Cross Machine Direction 
#9 

40 

0 A 

10 - 

0 

0 5 10 15 20 25 
Displacement (in) 

Load at 
Break 

(Win width) 
Specimen #1 37.2 . 
Specimen #2 39.0 
Specimen #3 41.6 
Specimen #4 39.3 
Specimen #5 37.2 

Test Type: 
Material Type: 
Date Tested: 
Resin Lot No.: 
Data Entered By. 
Displacement Rate: 
Grip Seperation: 

ASTM D 1004 Method C 
60 mil LLDPE 
10-05.07-04 JTWSR 
CRG812060 
SR 
2 in/min 
1 .O' 

Cross Machine Diredion m 

0 2 4 6 8 10 12 
Displacement (in) 

Cross Machine Direction 

4 0 2 6 8 10 12 
Displacement (in) 

Cross Machine Direction 

Average 
Std. Deviation 

Load at 
Break 

(IMn width) 
Specimen #6 39.2 
Speu'men #7 36.2 
Specimen #8 40.4 
Specimen #9 36.8 
Specimen #10 36.8 

38.4 
1.7 

Filename: TTTRC32 CheckedBy: Jif$ Date: 1 o/$$ 
Raw Data File: TTlOTRC2,-rrlOTRC3. TTlOTRCl2.lTATRC13.TXT Advanced Terra Testing, Inc. 



w i t  Teb-a Tech - RMC 
Job No.: 261 7-02 

10 

~- -- 
yltion: 0 ;I No.: 104123245 
est Device: Five Station 

Present Landfill Design-WETS. Golden. CO 

- 

Load Cdls: 500 Ib. 
Product Code: LLD060A00 

Machine Diredion a 

, 

4 6 8 10 12 0 2 
Displacement (in) 

Machine Direction) 

I #S 1 

0 2 4 6 8 10 . 12 
Displacement (in) 

Test Type: 
Material Type: 60 mil UDPE 

Resin Lot No.: CRG812060 
Data Entered By: SR 
Displacement Rate: 2 inlrnin 

ASTM D 1004 Method C 

Date Tested: 10-05-04 m 

Grip Seperation: 1 .OD 

(D 

J ;n 10 

0 

4 6 8 10 12 0 2 
Displacement (in) 

Machine Direction Lrl 

0 2 4 6 8 10 12 
Displacement (in) 

Madine Direction Lzl 

0 2 4 6 8 10 12 
Displacement (in) 

.,ename: TTTR3245 CheckedBy: 
Raw Data File: TTSTRM2, TTSTRM3, TTSTRM12. TTSTRM13.TXT 

Date: JQ!~lo~ 
Advanced Terra Testing, Inc. 



cliit: Tetra Tech - RMC 

Location: 
Roll Number: 104123245 

r ) T e s t  Device: Five Station 
Load Cells: 500 Ib. 
Product Code: LLDO6OAOO 

Job No.: 2617-02 
Present Landfin DesQnRFETS, Golden. Co 

40 

I 

6 8 10 12 0 2 4 
Displacement (in) 

30 

D 
D z o  
- 
m 
-.I 

10 

0 
4 6 8 10 12 0 2 
Displacement (in) 

Test Type: 
Material Type: 60 mil UDPE 
Date Tested: 10-05-04 JTR 
Resin Lot No.: CRG812060 
Data Entered By: SR 
Displacement Rate: 2 in/min 
Grip Seperation: 1 .CY' 

ASTM D 1004 Method C 

40 

Machine Direction 

Load at 
Break 

(Iblin width) 
Specimen #I 33.5 

Specimen #3 34.7 
Specimen #4 33.8 

Specimen #2 32.7 

Specimen #5 30.8 

Average 
Std. Deviation 

4 6 8 10 12 0 2 
Displacement (in) 

Load at 
Break 

(Ibhn width) 
Specimen #6 32.8 
Specimen #7 35.2 
Specimen #8 37.7 
Specimen #9 34.6 
Specimen # lo  33.9 

34.0 
1.7 

Date: my Filename: TTTR3245 Checked By: JT R 
Raw Data File: TT9TRM2, lT9TRM3. TTSTRMl2.lT9TRMIS.TXT Advanced Terra Testing, Inc. 



Client: Tetra Tech - RMC 
Job No.: 261 7-02 

Present Landfill Design-fUETS. Golden, co 
;dl No.: 1041 23245 
est Device: F i e  Station 

Load Cells: 500 Ib. 
Product Code: LLDO6OAOO 

0 2 4 6 8 10 1 2 1  
Displacement (in) 

Machine Diredion IUI 

0 2 4 6 8 10 12 
Displacement (in) 

2 4 6 8 10 12 0. 

Test Type: 
Material Type: 60 mil LLDPE 
Date Tested: 1o-0504 JTR 
Resin Lot No.: CRG812060 
Data Entered By: SR 
Displacement Rate: 2 idrnin 

ASTM D 1004 Method C 

Grip Seperation: 1 .OD 

2 4 6 8 10 12 0 

Displacement (in) 

Machine Direction C Y I  

0 2 4 6 8 10 12 
Displacement (in) 

Machine Direction C L I  

0 4 2 6 8 10 12 
- Displacement (in) Displacement (in) 

T R 3 2 4 C  CheckedBy: JTR Date: \0/$161/ 
Raw Data File: TTSTRC2. TTSTRC3. TTSTRC12, TTSTRC13.TXT Advanced Terra Testing, Inc. 



Client Tetra Tech - RMC 
Job No.: 261 7-02 
Location: 
Roll Number: 104123245 
Test Device: Five Station 

Product Code: UD060A00 

Present Landfill Design-RFETS. Golden. CO 

500 Ib. 

4 0 ,  I 

10 - 

0 b 

0 2 4 6 8 10 12 
Displacemenl (in) 

I 
0 2 4 6 8 10 12 

Displacement (in) 

Test Type: 
Material Type: 60 mil LLDPE 
Date Tested: 1M)504 JTR 
Resin Lot No.: CRG8lZO60 
Data Entered By: SR 
Displacement Rate: 2 in/min 
Grip Seperation: 1 .O" 

ASTM D 1004 Method C 

Machine Direction 

Load at 
Break 

(Iblin width) 
Specimen #1 37.0 
Specimen #2 36.6 
Specimen #3 39.4 
Specimen #4 38.0 
Specimen #5 33.7 

Average 
Std. Deviation 

1 

'2 0 2 4 6 8 10 
Displacement (in) 

Machine Direction 

40 I 

10 

0 
0 2 4 6 8 10 12 

Displacement (in) 

Load at 
Break 

(Iblin width) 
Specimen #6 39.5 
Specimen #7 . 36.6 
Specimen #8 37.1 
Specimen #9 40.0 
Specimen #10 37.2 

37.5 
1.8 

Filename: m R 3 2 4 C  Checked By: 3 
Raw Data File: 779TRC2. TT9TRC3. TTSTRC12. TTSTRC13.TXT 

Date: I b !$$!o 4 
Advanced Terra Testing, Inc. 



Client Tetra Tech - RMC 
Job No.: 2617-02 

Resent Landfill Design-RFETS. Golden. CO (.i bzE 104123251 
Test Device: F i e  Station 
Load Cells: 500 Ib. 
Produd Code: LLW60A00 

Displacement (in) 

40 

30 

- 
II 5 20 
0 2 

10 

0 

1 

4 6 8 10 12 0 2 
Displacement (in) 

4 6 8 10 12 0 2 
Dispbcemenl (in) 

Test Type: 
Material Type: 
Date Tested: 
Resin Lot No.:. 
Data Entered By: 
Displacement Rate: 
Grip seperation: 

ASTM D 1004 Method C 
60 mil LLDPE 
10-05.07-04 JTFUSR 
CRG812060 
SR 
2 in/min 
1.0- 

4 6 8 10 12 0 2 
Displacement (in) 

40 
I 

0 2 4 6 8 10 12 
Displacement (in) 

50 

0 2 4 6 8 10 12 
Displacement (in) 

Date: 4 6 / fi/o y 
Advanced Terra Testing, Inc. 



, 
Client: Tetra Tech - RMC 
Job No.: 261 7-02 
LoCatiOn: 
Rdl Number: 104123251 
Test Device: Five Station 
Load Cells: 500 Ib. 
Product Code: LLD060A00 

Present Landfill Design-RFETS. Wen. GO 

Test Type: 
Material Type: 60 mil LLDPE 
Date Tested: 1045.0744 JTRlSR 
Resin Lot No.: CRG812060 
Data Entered By: SR 
Displacement Rate: 2 inlmin 
Grip Seperation: 1 .Om 

ASTM D 1004 Method C 

I 

40 I 

0 5 10 15 20 25 
Displacement (in) 

Machine Diredion I..I 

5 10 15 20 25 
Displamment (in) 

Specimen #1 
Specimen #2 
Specimen #3 
Specimen #4 
Specimen #5 

Filename: TTTR3251 

Machine Direction 

Load at 
Break 

(IMn width) 
32.7 
32.7 
33.6 
33.8 
30.6 

Average 
Std. Deviation 

40 

30 

- 
0 
g20 
0 -I 

10 

0 
0 2 4 6 8 10 12 

Displacement (in) 

Machine Direction 

4 0 2 6 E 10 

'* I Displament (in) 

34.8 
2.6 

CheckedBy: JTE 

Specimen #6 
Specimen #7 
Specimen #8 
Specimen ##9 
Specimen #10 

Load at 
Break 

( Ibh width) 
39.6 
34.8 
37.5 
35.8 
37.2 

Raw Data File: l T 1  lTRM2. TTllTRM3.lTllTRM12, TTBTRM13.TXT Advanced Terra Testing, Inc. 



Client Tetra Tech - RMC 
Job No.: 261 7-02 
Location: 
Roll No.: 104123251 
Test Device: Five Station 
Load Cells: 500 Ib. 
Product Code: LLD060A00 

Present Landfill Design-RFETS. Golden, CO 

10 

I 

0 2 4 6 8 10 12 
Displacement (in) 

- 

Cross Machine DLection IR71 

40 

Test Type: ASTMD 1004 MethodC 
Material Type: 60 mil UDPE 
Date Tested: 

Data Entered By: 
Displacement Rate: 2 inhnin 
Grip Seperatim: 

10-05.07-04 JTRlSR 

SR 

1 .o= 

Resin Lot No.: cRG812060' 

6 8 10 12 0 2 4 
Displacement (in) 

50 
1 

Filename: TTTRC325 Checked By: 3Tk Dale: lo/%,/($ 
Raw Data File: n l 1 T R C 2 .  TTllTRC3, TTllTRC12. 'ITBTRCl3.TXT Advanced Terra Testing, Inc. 

0 



Client: Tetra Tech - RMC 
Job No.: 261 7-02 
Location: 
Roll Number: 104123251 Ti TestDevice: FmStation 
Load Cells: 500 Ib. 

Present Landfill Design-RFETS, Golden. co 

0 J 

10 

Produd Code: LLD060A00 

- 

40 
I 

10 15 20 0 5 
Displacement (in) 

25 
. .  

Specimen #1 
Specimen #2 
Specimen #3 
Specimen #4 
Specimen #5 

Load at 
Break 

(Ib/in width) 
38.2 
36.4 
39.0 
39.2 
30.8 

Test Type: 
Material Type: 60 mil UDPE 
Date Tested: 1005,07-04 JTFUSR 
Resin Lot No.: CRG812060 
Data Entered By: SR 
Displacement Rate: 2 irdmin 
Grip Seperation: 1 .OD 

ASTM D 1004 Method C 

40 - 

8 10 12 2 4 6 0 

Displacement (ii) 

40 

0 
6 8 10 12 2 4 

Displacement (in) 
. I  

Cross Machine Direction 

Average 
Std. Deviation 

Load at 
Break 

(Ib/in width) 
Specimen #6 39.3 
Specimen #7 34.8 
Specimen #8 39.3 
Specimen #9 35.8 
Specimen #IO 37.1 

37.0 
2.6 

Filename: 'mRC325 Checked By: 37-K 
Raw Data File: TT1 lTRC2, TTllTRC3, TTllTRC12, TTBTRC13.TXT 

Date: 10 /%/04 
Advanced Terra Testing, Inc. 



Client Tetra Tech - RMC 

LOCatiOn: 
Roll No.: 1041 23258 

I Job NO.: 261 7-02 
Resent Landfill Design-RFETS. Golden. CO 

Test Device: Five Station 
Load Cells: 500 Ib. 
Produd Code: LLw6oAOO 

40 I 

0 2 4 6 8 10 12 
Displacement (m) 

4c 

3c 

n 

;m 
0 -1 

10 

0 

1 

0 2 4 6 8 10 12 
Displacement (in) 

Machine Direction Iwl 
40 

30 

- 
c - 
520 
0 -1 

10 

0 
4 8 6 10 12 

~ 

0 2 
Displacement (in) 

Test Type: 
Material Type: 60 mil UDF'E 

Resin Lot No.: CRG812060 
Data Entered By: SR 
fkplacement Rate: 2 in/min 

AsFM D 1004 Method C 

Date Tested: 1 0 5 0 4  m 

Grip seperation: 1 .O' 

Machine Direction llnl 

2 4 6 8 I O  0 

Displacement (in) 
12 

40 

0 4 2 6 8 10 12 
Displacement (in) 

M a d i  Direction 

0 4 2 6 8 10 12 
Displacement (in) 

Filename: TlTR3258 . Che&edBy. \Tk 
Raw Data File: ll7TRM2. ll7TRM3.ll7TRM12,ll7TRM13.TXT 

0 Date: Inw/dl 
Advanced Terra Testing, Inc. 



Client Tetra Tech - RMC 
Job No.: 261 7-02 
Location: Resent Landfill DwignRFETS, Golden. CO c:l ;:k;E ;:gzn 
Load Cells: 500 Ib. 
Product Code: LLDO6OAOO 

4 6 8 10 12 0 2 
Displacement (in) 

Machine Direction 

- 
E p 20 
0 -1 

10 

0 
0 2 4 6 8 10 12 

Displacement (in) 

Specimen #1 
Specimen #2 
Specimen #3 
Specimen #4 
Specimen #5 

Test Type: 
Material Type: 
Date Tested: 
Resin Lot No.: 
Data Entered By: 
Displacement Rate: 
Grip Seperation- 

ASTM D 1004 Method C 
60 mil LLDPE 
10504 JTR 
CRG812060 
SR 
2 inlmin 
1 .o= 

4 6 B 10 12 0 2 
Displacement (in) 

Average . 
Std. Deviation 

Machine Direction 1..1 

Machine Direction 

40 c 

0 2 4 6 8 10 
Displacement (in) 

Machine Direction 

Load at 
Break 

(IWin width) 
34.9 
33.7 
34.9 
35.4 
34.6 

34.2 
1.5 

Filename: TTTR3258 Checked By: ,)r k 
Raw Data File: TT7TRM2. TT7TRM3. TT7TRM12.ll7TRM13.TXT 

Specimen #6 
Specimen #7 
Specimen #8 
Specimen #9 
Specimen # lo  

Load at 
Break 

(Iblin width) 
34.9 
32.6 
32.5 
36.7 
31.5 

Date: ?Olg/oy 
Advanced Terra Testing, Inc. 



Client Tetra Tech - RMC 

LOCatiOn: 
Rdl No.: 104123258 

261 7-02 
Present Landfill Design-RFETS. Golden. CO 

Test Device: Five Station 
Load Cells: 500 Ib. 
Produd Code: LLW6OAOO 

0 2 4 6 8 . 10 12 
Displacement (in) 

40 

4 6 8 10 12 0 2 
Displacement (in) 

4 6 8 10 12 0 2 
Displacement (in) 

Test Type: 
Material Type: 
Date Tested: 
Resin Lot No.: 
Data Entered By. 
Displacement Rate: 
Grip Seperation: 

ASTM D 1004 Method C 
60 mi LLDPE 

CRG812060 
SR 
2 in/min 
1 .O' 

10-0504JTR 

0 2 4 Displacement 6 (in) 8 10 12 

40 I 

0 2 4 6 8 10 12 
Displacement (in) 

40 I 

0 2 4 6 ' 8  10 12 
Displacement (in) 

~ 

Filename: TlTR325C Checked By: 3 re, Date: wv 
Raw Data File: m R C 2 .  TT7TRC3, TTTTRC12, mTRC13.TXT Advanced Terra Testing, Inc. 

0 



Client Tetra Tech - RMC 
Job No.: 261 7-02 
Location: (--'I Rdl Number. 104123258 
Test Device: Five Station 
Load Cells: 500 Ib. 
ProdUCt Code: UD060A00 

Present Landfin DesigkRFETS. Golden. CO 

i 

2 4 6 8 10 12 
Displacement (in) 

Cross Machine D i r d o n  11191 

0 2 4 6 8 10 12 
Displacement (in) 

Test Type: 
Material Type: 60 mil UDPE 
Date Tested: 1o-0504 JTR 
Resin Lot No.: CRG812060 
Data Entered By: SR 
Displacement Rale: 2 inlmin 
Grip Septation: 1.0" 

ASTM D 1004 Method C 

-" I 

4 0 2 6 8 10 , 12 
Displacement (in) 

Cross Machine Diredin F I  
I 4 0 1  

30 

0 - 
z20 
m 0 -8 

10 

0 
2 4 6 8 10 12 I o  Displacement (in) 

Specimen #1 
Specimen #2 
Specimen #3 
Specimen #4 
Specimen #5 

Cross Machine Direction 

Load at 
Break 

(Win width) 
38.7 Specimen #6 
38.6 Specimen #7 
35.7 Specimen #8 
36.3 Specimen #9 
33.3 Specimen #10 

Filename: TTTR325C 

Average 
Std. Deviation 

36.2 
2.4 

Checked By: q K  

Load at 
Break 

(lbhn width) 
36.1 
34.5 
34.6 
40.9 
33.4 

Raw Data File: TT7TRC2. TT7TRC3.TT7TRC12. TVTRC13.TXT Advanced Terra Testing, Inc. 



Client: Tetra Tech - RMC - 

261 7-02 
Present Landfill Design-RFETS. Golden. CO 
1 041 23267 

Test Device: F i e  Station 
Load Cells: 500 Ib. 
Produd Code: LLDO6OAOO 

4 6 8 10 12 0 2 
Displacement (in) 

50, 

1 0 1 .  1, , , , , 1 
0 

4 6 8 10 12 0 2 
Displacement (in) 

Machine Direction Lcl 

4 8 6 ?O 12 0 

Displacement (in) 

Test Type: 
Material Type: 60 mil LLDPE 
Date Tested: 1oo4-04 JTR 
Resin Lot No.: CRG812060 
Data Entered By: SR 
Displacement Rate: 2 inlmin 

ASTM D 1004 Method C 

Grip Seperation: 1 .OD 

Machine Direction lx21 

4 6 8 10 12 0 2 
Displacement (in) 

0 2 4 6 8 10 12 
Displacement (in) 

I 

1 

Filename: TTTR3267 Checked By: Jyc  
Raw Data File: 1T3TRM2, TT3TRM$TT3TRMl2. TT3TRM13.TXT 

Date: lolq \oV 
Advanced Terra Testing, Inc. 



Client Tetra Tech - RMC 
Job No.: 2617-02 
Location: 
Roll Number: 104123267 
Test Device: Five Station 
Load Cells: 500 Ib. 
ProdudCode: LLDO6OAOO 

Resent Landfill Design-RFETS. W e n .  CO 

50 

t 

0 2 4 6 8 10 12 14 
Displacement (in) 

50, 1 

0 2 4 6 8 10 12 14 
Displacement (in) 

Test Type: 
Material Type: 
Date Tested: 
Resin Lot No.: 
Data Entered By: 
Displacement Rate: 
Grip Sepemtion: 

ASTh4D 1004MethOdC 
60 mil LLDPE 
10-04-04JTR 
CRG812060 
SR 
2 idmin 
1 .v 

Machine Direction lluIl 

2 4 -  6 8 10 12 14 l o  Displacement (in) 

Machine Direction 

Load at 
Break 

(Ibln width) 
Specimen #1 43.2 

Specimen #3 40.8 

Specimen #5 38.1 

Specimen #2 44.1 

Specimen #4 39.5 

Average 
Std. Deviation 

Machine Direction 

5 0 -  

40 - 

4 0 2 6 8 10 12 14 
Displacement (in) 

Load at 

(Ibhn width) 
Break . . 

Specimen #6 38.1 

Specimen #8 40.7 

Specimen #10 38.7 

Specimen #7 39.4 

Specimen #9 39.5 

40.2 
1.9 

Filename: l l lR3267 CheckedBy: *s% Date: Wf?$ 
Raw Data File: lT3TRM2. Tr3TRM3.1T3TRM12. TT3TRMl3.TXT Advanced Terra Testing, Inc. 



Client Tetra Tech - RMC ASTM D 1004 MeVIodC 
60 mil UDPE 
1044-04 JTR 
CRG812060 

Test Type: 
Material Type: 
Date Tested: 
Resin Lot No.: 

2617-02 
Present Landfill Design-fUETS. M e n .  CO ,cation: 

AI No.: 1041 23267 
r e t  Device: Five Station 
Load Cells: 500 Ib. 
Product Code: LLD060A00 

Data Entered By: SR 
Displacement Rate: 2 inlmin 
Grip Seperation: 1 .o- 

50 I 

Cross Machime D i m  
#l 

40 

30 2 

320 
D m 

10 

0 

6 8 10 12 14 0 2 4 
Displacement (in) 

0 2 4 6 8 10 12 14 
Displacement (in) 

Cross Machine Direction I..I Cross Machine Direction C z Y l  
30 

d - 
820 
0 2 

10 

0 
4 6 8 10 12 14 0 2 

Displacement (in) 
0 2 4 6 8 10 . 1 2  14 

Displacement (in) 

40 
1 40 

0 2 4 6 8 10 12 14 
Displacement (in) 

4 0 2 6 8 10 12 14 
Displacement (in) 

Filename: TTTR326C Checked By: JrR 
Raw Data File: TT3TRC2. TT3TRC3.lT3TRC12. TT3TRC13.TXT 

Date: 1616Ifl 
Advanced Terra Testing, Inc. 



Client: Tetra Tech - RMC 
Job No.: 261'7-02 
LCXatiOfI: 
Roll Number: 104123267 c, TestDevice: Fivestation 
Load Cells: 500 Ib. 
Produd Code: LLDO6OAOO 

Present Landfill Design-RFETS. Golden. CO 

Test Type: ASTM D 1004 Method C 
60 mil LLDPE Material Type: 

Date Tested: 1044-04 JTR 
Resin Lot No.: CRG812060 
Data Entered By: SR 
Displacement Rate: 2 inlmin 
Grip Seperation: 1 .O" 

. ... 

40 

g'30 

920 

- 
D m 

10 

0 
0 2 4 6 8 10 12 14 

Displacement (in) 

Cross Machine Direction m 
50 

40 

g'30 

320 

Y 

D. m 

10 

0 
0 2 4 6 8 10 12 14 

Displacement (in) 

Load at 
Break 

(Ibhn width) 
Specimen #1 44.3 
Specimen #2 42.5 
Spechen #3 41.7 
Specimen W 37.7 
Specimen #5 34.6 

Cross Machine Direction 
#a 

40 

z'30 

920 

- 
D m 

10 

0 
0 2 4 6 8 10 12 

Displacement (in) 

Cross Machine Direction F I  

14 10 12 2 4 6 8 I o  Displacemenl (in) 

Cross Machine Direction 

Average 
Std. Deviation 

Load at 
Break 

(Iblin width) 
Specimen #6 37.7 
Specimen #7 40.7 
Specimen #8 ! 40.8 
Specimen #9 41.6 
Specimen #10 41.3 

40.3 
2.7 

I 

Date: \o imy Filename: STTR326C . CheckedBy: ,)fd . 

Raw Data File: Tr3TRC2. Tr3TRC3. Ti3TRC12.lT3TRC13.TXT Advanced Terra Testing, Inc. 



, y. 

Client 
-7 No.: n hation: 
d No.: 

Tetra Tech - RMC 
2617-02 
b s e n t  Landfill DesignRFETS, &Wen, ~0 
104123274 

Test Device: Five Station 
Load Cells: 500 Ib. 
@dudCode: UDO6OAOO 

50 

40 

-30 $? 

3 m  
U 

10 

0 

4 6 8 10 12 0 2 
Displacement (in) 

Machine Direction 1.31 
40 

30 

m 

10 

0 

4 6 8 10 12 0 2 
Displacement (in) 

Machine Directton ELI 

Test Type: 
Material Type: 60 mil UDPE 
Date Tested: 10-05-04 JTR 
Resin Lot No.: CRH81 OO60 
Data Entered By: SR 
Displacement Rate: 2 inlmin 

ASTM D 1004 Method C 

Grip Seperation: 1 .om 

2 4 6 8 10 12 0 
Displacement (in) 

Machine Directton 1.41 

2 4 6 8 10 12 0 

Displacement (in) 

Filename: TTTR3274 Checked By: ~ 1 
Raw Data File: TTGTRM2. TTGTRM3, TTGTRM12. TTGTRMl3.TXT 

Date: &(&I 
Advanced Terra Testing, Inc. 



TestType: 
Material Type: 60 mil LLDPE 
Date Tested: 10-0544JTR 
Resin Lot No.: CRH810060 
DataEnteredBy SR 
Displacement Rate: 2 inlmin 
Grip Seperation: 1 .Om 

ASTM D 1004 Method C 

.! '.. , .  

Client Tetra Tech - RMC 
Job No.: 261 7-02 
Location: 
Roll Number: 1041 23274 
Test Device: Five Station 
Load cells: 500 Ib. 
ProdudCode: LLDO6OAOO 

Resent  Landrm Desiin-RFETS. Golden, CO 

Machine Diredion rn 
5 0 .  I 

0 2 4 6 8 10 12 
Displacement (in) 

0 2 4 6 8 10 12 
Displacement (in) 

Machine Direction I..I Machine Direction 

50 

I 0 2 4 6 8 10 12 
Displacement (in) 

0 2 4 6 8 10 12 
Displacement (in) 

Machine Direction 

Load at 
Break 

(Ibhn width) 
42.5 
-42.1 
38.4 
40.6 
39.8 

Load at 
Break 

(Iblin width) 
Specimen #6 38.6 

Specimen #8 42.2 
Specimen #9 40.4 
Specimen#10 38.2 . 

Specimen #7 37.9 
Specimen #1 
Specimen #2 
Specimen #3 
Specimen #4 
Specimen #5 

40.1 
1.7 

Average 
Std. Deviation 

. .  

Filename: TTTR3274 

Raw Data File: TF6TRM2. TTGTRMB. TT6TRM12.lT6TRMl3.TXT Advanced Terra Testing, Inc. 



Client Tetra Tech - RMC - 
261 7-02 
Present Landfill Design-RFETS, Golden. CO 
1 041 23274 

!cation: 

Test Device: Five Station 
Load cells: 500 Ib. 
ProdudCode: UDO6OAoo 

50 

4 6 8 10 12 0 2 
Displacement '(in) 

50, 

4 6 8 10 12 0 2 

Displacement (in) 

cross Machine Direction CYLI 

4 6 8 10 12 2 
Displacement (in) 

Test Type: ASTM D 1004 Method C 
Material Type: 60 mi LLDPE 
Dale Tested: 10-05-04 JTR 
Resin Lot No.: CRH810060 
Data Entered By: SR 
Displacement Rate: 2 inlmin 
Grip Seperation: 1-0- 

I #2 I 

2 4 6 8 10 ' 12 0 

Displacement (in) 

0 2 4 6 8 10 12 
Dispbcement (in) 

0 4 2 6 8 10 12 
Displacement (in) 

Filename: T R 3 2 7 C  CheckedBy: JrR Date: lo/& 
Raw Data File: lT6TRCZ.lT6TRC3. TTGTRC12,lT6TRC13.TXT . Advanced Terra Testing, Inc. 



Client Tetra Tech - RMC 
Job No.: 261 7-02 
LOCatiOn: 
Roll Number: 104123274 ‘’ Test Device: Five Station 
Load cells: 500 Ib. 
ProdudCode: UD060A00 

Present Landfin Design-RFETS, Golden. CO 

TestType: ASTMD 1004 Method C 
MateMl Type: 60 mil UDPE 
DategTested: lo.0504JlR 
Resin Lot No.: CFUi810060 
DataEnteredBy. SR 
Displacement Rate: 2 in/min 
Grip Sepemtion: 1 .V 

. ,  

0 2 4 6 8 10 12 
Displacement (in) 

~~ ____ 

Cross Machine Direction 
#9 

0 2 4 6 8 10 12 
Displacement (in) 

0 2 4 6 8 10 12 
Displacement (in) 

Cross Machine Direction 
110 

50 1 

0 2 4 6 8 10 12 
Displacemen1 (in) 

Cross Machine Direction 

Load at 
Break 

(Ibhn width) 
Specimen #1 39.7 
Specimen #2 41.7 
Specimen #3 39.0 
Specimen #4 40.3 
Specimen #5 39.3 

Average 
Std. Deviation 

39.9 
1.2 

Load at 
Break 

(Ib/in width) 
Speamen #6 39.9 
Specimen #7 38.8 
Specimen #8 38.9 
Specimen #9 42.4 
Specimen #10 38.8 

Filename: m R 3 2 7 C  CheckedBy. L\ra .. Date: b[$/oQ 
Raw Data File: TT6TRCZ. lT6TRC3. iT6TRC12. TT6TRC13.TXT Advanced Terra Testing, Inc. 



Client Tetra Tech - RMC 
2617-02 
Present Landfill Design-lUETS, M e n .  CO 

.dl No.: 1041 23282 
Test Device: Five Station 
Load Cells: 500 Ib. 
Product Code: LLDO60A00 

0 2 4 6 8 10 12 14 
Displacemen1 (in) 

Machine Direction (p3j 
I 5 0 1  

a30 
920 

- 
D m 

10 

0 
0 2 4 6 8 10 12 14 

Displacement (in) 

40 

30 

- 
C .- 0, 20 
0 -J 

10 

0 
0 2 4 6 8 10 12 14 

Displacement (in) 

Test Type: 
Material Type: 60 mil UDPE 
Date Tested: 1044+rJTR a 

Resin Lot No.: CRH810060 
Data Entered By: SR 
Displacement Rate: 2 inlmin 

ASTM D 1004 Method C 

Grip Seperation: 1 .on 

W e  Direction 

40 

30 - - 
D m 

920 

10 

0 
0 2 4 6 8 10 12 14 

Displacement (in) 

Machine Direction 1.11 
40 

- 230 
D U m 
4 20 

IO 

0 
0 2 4 6 8 10 12 14 

Displacement (in) 

Filename: lTTR3282 CheckedBy: Date: NIfldl  
Raw Data File: TT4TRM2. TT4TRM3. TT4TRM12.7T4TRM13.TXT Advanced Terra Testing, Inc. 



Client 
Job No.: 
Location: 
Roll Number: 
Test Device: 
Load Cells: 
Product Code: 

10 

0 

Tetra Tech - RMC 
2617-02 
Present Landfill DesignRFEFS. Goklen. CO 
1041 23282 
F i e  Station 
500 Ib. 
LLW6OAOO 

- 

Machiie Direction m 

4 6 8 10 12 14 0 2 
Displacement cm) 

Machine Direction 11191 

0 2 4 6 8 10 12 14 
Displacement (in) 

Test Type: 
Material Type: 
Date Tested: 
Resin Lot No.: 
Data Entered By: 
Displacement Rate: 
Grip Sepemtion: 

I 

ASTMD 1004 Method C 
60 mil UDPE 
104-04 JTR 
CRH810060 
SR 
2 inlmin 
1 .o" 

Machine Direction 

, 

4 6 8 10 12 14 0 2 
Displacement (in) 

Machine Direction 

Load at 
Break 

(Ibhn width) . 
Specimen #1 40.1 
Specimen #2 41.9 
Specimen #3 41.3 
Specimen #4 42.2 
Specimen #5 36.8 

Average 
Std. Deviation 

Machine Direction I..I 

1 e - 
U m 
0 -I 

Load at 
Break 

(Ibhn width) 
Specimen #6 37.5 
Specimen #7 40.6 
Specimen #8 42.2 
Specimen #9 ' 41.9 
Specimen #10 37.5 

40.2 
2.0 

Filename: n'TR3282 CheckedBy: J T k  
Raw Data File: Tr4TRM2.lT4TRM3. TT4TRM12.lT4TRM13.TXT 

Date: I dslo 
Advanced Terra Testing, Inc. 



Client Tetra Tech - RMC 
261 7 4 2  
h?Sent Landfill DesigMFETS. Golden, CO 
1041 23282 

rest Device: Five Station 
Load Cells: 500 Ib. 
Product Code: LLw6oAOO 

Test Type: ASTM D 1004MethodC 
Material Type: 60 mil UDPE 

Resin Lot No.: CRH810060 
Data Entered By. SR 
Displacement Rate: 2 inlmin 

Date Tested: 10-04-04JTR. 

Grip Seperation: 1 .o= 

Cross Machine Direction 
w 

50 1 

2 4 6 8 10 12 0 

Displacement (in) 

Cross Machine Direction LUI 

2 4 6 8 10 12 0 

Displacement (in) 

40 

0 2 4 6 8 10 12 
Displacement (in) 

" . 

12 

0 

0 2 4 6 8 10 
Displacement (in) 

Cross Machine Direction I..I 

0 

0 2 6 8 10 12 
Displacement (in) 

0 2 4 6 8 10 12 
Displacement (in) 

Filename: lTTR328C Checked By: JTK 
Raw Data File: TT4TRC2. TT4TRC3. TT4TRC12, TT4TRC13.W ' 

Date: 'I 0 /a\@, 
Advanced Terra Testing, Inc. 



Client Tetra Tech - RMC 
Job No.: 2617-02 
Location: 
Ron Number. 104123282 
Test Device: Fwe Station 
Load Cells: 500 Ib. 
ProductCode: uw6oAOO 

Present Lam Design-fuETs. Golden. co 

Cross kbchine Direction m 

0 2 4 6 8 10 12 
Displacement (in) 

Cross Machine Direction C Y F I  
50 I 

0 2 4 6 8 10 12 
Displacement (in) 

Test Type: 
Material Type: 60 mil LLDPE 
Date Tested: 104-04JTR 
Resin Lot No.: CRH810060 
DataEnteredBy: SR 
Displacement Rate: 2 inlmin 
Grip Seperation: 1 .O" 

ASTM D 1004 Method C 

2 4 6 8 10 12 
Displacement (in) 

Cross Machine Direction 
#lo 

0 2 4 6 8 10 12 
Displacement (in) 

Cross Machine Direction 

Load at 
Break 

(IMn width) 
Specimen #1 45.8 
Specimen #2 41.5 
Specimen #3 40.7 
Specimen #4 42.6 
Specimen #5 37.8 

Average 
Std. Deviation 

41.7 
2.0 

Load at 
Break 

(Ibhn width) 
Specimen #6 40.8 
Specimen #7 42.3 
Specimen #8 42.1 

Specimen #10 40.0 
Specimen #9 43.7 

Filename: l lTR328C CheckedBy J% Date: \o/s/& 
Raw Data File: lT4TRC2. Tr4TRC3. TT4TRC12.lT4TRC13.TXT Advanced Terra Testing, Inc. 



Client: Tetra Tech - RMC 
261 7-02 
Present Landfill Desiin-RFETS, Golden. CO 
1041 23289 

ption: 

I est Device: Five Station 
Load Cells: 500 I b. 
Product Code: LLDO6OAOO 

40 

-30 

XI 

320 

10 

0 

2 4 6 8 10 12 0 

Displacement (in) 

50 I 

2 4 6 8 10 12 0 
Displacement (in) 

Machine Direction F] 

6 8 10 12 2 -  4 

,:e Displacement (in) 

ASTM D 1004 Method C Test Type: 
Material Type: 60 mil UDPE 
Date Tested: loo504 JTR 
Resin Lot No.: CRH81 OO60 
Data Entered By: SR 
Displacement _ .  - Rate: 2 inlrnin 
Grip Seperation: 1-0- 

0 

0 2 4 6 8 10 12 
Displacement (in) 

50, 

t 

0 2 4 6 8 10 12 
Displacement (in) 

0 4 2 6 8 10 12 
Displacement (in) 

Filename: TlTR3289 CheckedBy: Jw 
Raw Data File: TT5TRMZ.TT5TRM3. TT5TRM12. TT5TRM13.TXT 

Date: !of$f@f 
Advanced Terra Testing, Inc. 



Client Tetra Tech - RMC 
Job No.: 261 7-02 
Location: 

F RollNumber. 104123289 
>estDevice: Fivestation 
’ Load Cells: 500 Ib. 

ProdudCode: LLDO6OAOO 

Present Landfill DesigrwRFETS. Golden, CO 

40 

- z’30 

320 

- 
0 m 

10 

0 
0 2 4 6 8 10 12 

Displacement (in) 

. . ... 

.. - J ’  

Load at 
Break 

(Ibhn width) 
Specimen #1 39.2 
Specimen #2 40.4 
Specimen #3 39.3 
Specimen #4 38.8 
Specimen #5 37.6 

Machine Direaim I..I 

0 2 4 6 8 10 12 
Displacement (in) 

Test Type: 
Material Type: 60 mil UDPE 
Date Tested: 10504 JTR 
Resin Lot No.: CRH810060 
DataEnteredBy SR 
Displacement Rate: 2 inlmin 
Grip Seperation: 1 .W 

ASTM D 1004 Method C 

Machine Direction m 

0 2 4 6 8 10 12 
Displacement (in) 

Machine Direction 1 7 1  

0 2 4 6 8 ’  10 12 
Displacement (in) 

Machine Direction 

Load at 
Break 

(Ibhn width) 
Specimen #6 38.7 

Specimen #8 38.7 
Specimen #9 38.8 
Specimen #10 35.8 

Specimen #7 39.0 

Average 
Std. Deviation 

38.6 
1.1 

Filename: - ..llTR3289 Checked By: ,\Tp 
Raw Data File: lT5TRM2.lT5TRM3.lT5TRM12. TT5TRM13.TXT 

Date: 1018/0(1 - 
Advanced Terra Testing, Inc. 



Client TetraTech-RMC , 

I 

261 7-02 
Present LandfiU DesigkRFETS. Golden, CO 
104123289 

rest Device: Five Station 
Load Cells: 500 Ib. 
Product Code: UW6OAOO 

1 
0 2 4 6 8 10 12 

Displacement (in) 

Cross Machine Direction Eirl 

+? 
D m 
0 -I 

50 

40 

30 

20 

10 

0 

6 8 10 12 0 2 4 
Displacement (in) 

4 6 8 10 12 
Displacement (in) 

Test Type: 
Material Type: 60 mil LLDPE 

Resin Lot No.: CRH810060 
Data Entered By: SR 
Displacement Rate: 2 inlmin 

ASTM D 1004 Method C 

Date Tested: 10-0504 JTR 

Grip Seperation: 1 .on 

6 8 10 12 0 2 4 
Displacement (in) 

0 2 4 6 8 IO 12 
Displacement (in) 

Cross Machine Direction 
#6 

0 2 4 6 E 10 12 14 
Displacement (in) 

. .  
I .  

I 
Filename: WRC328  CheckedBy: J 'T t  
Raw Data File: TTSTRC2. TT5TRC3, TT5TRC12. TTSTRC13.TXT 

Date: \ 0 k / O 4  
Advanced Terra Testing, Inc. 



Client: Tetra Tech - RMC 
Job No.: 261 7-02 
Location: 
Roll Number: 104123289 
Test Device: Fwe Station 
Load Cells: 500 Ib. 
Produd Code: LLDO6OAOO 

Present Landfill Design-RFETS. Golden. CO n 
Test Type: 
Material Type: 60 mil LLDPE 
Date Tested: 10-0!%04 JTR 
Resin Lot No.: CRH810060 
DataEnteredBy SR 
Displacement Rate: 2 inhin 
Grip Seperation: 1.0- 

ASTM D 1004 Method C 

. .  

. , I  

Cross Machine.Direction 
f#7 

0 2 4 6 8 10 12 
Displacement (in) 

Cross Machine Direction m 
40 

E m  

320 

- 
U 
m 

10 

0 
0 2 4 6 8 10 12 

Displacement (in) 

Load at 
Break 

(IMn width) 
Specimen #1 38.1 
Specimen #2 42.5 
Specimen #3 41.4 
Specimen #4 40.3 
Specimen #5 37.6 

50 1 

0 2 4 6 8 10 12 14 
Displacement (in) 

Cross Machine Direction F I  
40 

230 
D 
0 m 

320 

10 

0 
0 2 4 6 8 10 12 14 

Displacement (in) 

Cross Machine Direction 

Average 
Std. Deviation 

Filename: W R C 3 2 8  CheckedBy . ) T t  
Raw Data File: TTSTRCP. TTSRC3. IT5TRClZ.TT5TRCl3.TXT 

Load at 
Break 

( Ibh width) 
Specimen #6 37.7 

Specimen #9 39.5 

Specimen #7 40.5 
Specimen #8 40.8 

Specimen #10 41.3 

40.0 
1.6 

:a!!!! .. _. 

Date: ' I 0 18 
Advanced Terra Testing, Inc. 



Client Tetra Tech - RMC 

10 

0 

7b No.: 2617-02 
!cation: Present Landfill Design-RFETS, Golden, co 

1041 23296 

- 

Te$ Device: Five Station 
Load 'Cells: 500 Ib. 
Produd Code: LLD060A00 

Machine Diredion a 
4 0 1  

- 

0 2 4 6 8 10 12 14 
Displacement (in) 

40 

0 
4 6 8 10 12 14 2 

Displacement (in) 

Test Type: 
Material Type: 60 mil LLDPE 
Date Tested: 1O-04-04 SKL 
Resin Lot No.: CRHB10060 
Data Entered By: SR 
Displacement Rate: 2 inlmin 

ASTM D 1004 Method C 

Grip Seperation: 1 .om 

Machine Direction Lcl 

0 2 4 6 8 10 12 I4 
Displacement (in) 

2 4 6 8 10 12 14 0 

Displacement (in) 

Machine Direction 7 

0 4 10 12 14 2 6 8 I Displacement (in) 

Filename: TTTR3296 Checked By: JT$ 
Raw Data File: TT2TRM2, TT2TRM3. TT2TRM12. TTZTRMi3.Tx-r 

- 

Date: 
Advanced Terra Testing, Inc. 



Client Tetra Tech - RMC 
Job No.: 2617-02 
LOCatiOn: 
R d l N u m k  104123296 
Test Device: Five Station 
Load cells: 500 Ib. 
Produd Code: LLD060A00 

Present Landfill Design-WETS. Golden, CO c', 

0 2 4 6 8 10 12 14 
Displacement (in) 

Machine Direction Iff91 
40 

30 

h 

v 
0 
x m  
0 2 

10 

0 
0 2 4 6 8 10 12 14 

Displacement (in) 

Test Type: 
Material Type: 60 mil LLDPE 
Date Tested: 1o-04-04 SKL 
Resin Lot No.: CRH810060 
DataEnteredBy. SR 
Displacement Rate: 2 inlmin 
Grip Seperation: 1 .fY 

A S W D  1004 Method C 

Machine Direction LLl 

4 0 2 6 8 10 12 14 
Displacement (in) 

Machine Direction 

Load at 
Break 

(Ibhn width) 
Specimen #I 36.7 
Specimen ##2 39.1 
Specimen #3 41.0 
Specimen #M 39.1 
Specimen #5 34.7 

Average 
Std. Deviation 

Machine Direction 

4 0  I 

0 2 4 6 8 10 12 14 
Dispbwment (in) 

Load at 
Break 

(Ibhn width) 
Specimen #6 40.3 
Specimen #7 41.1 
Specimen #8. 41.7 
Specimen #9 37.5 
Specimen #lo 37.3 

38.8 
2.1 

Filename: 'TTTR3296 Checked By: L)T& Date: 10 I$/& 
Raw Data File: TTZTRMZ. l-rZTRM3.lTZTRMlZ.lTZTRM13.TXT Advanced Terra Testing, Inc. 



Client: Tetra Tech - RMC - 
2617-02 

1041 23296 
Present Landfill DesignRFETS, Gotden, co 

~ _ _ _  - 
rest ~ e ~ i c e :  Five Station 
Load Cells: 500 Ib. 
Prqduct Code: LLD060A00 

I 
4 6 8 10 12 0 2 

Displacement (in) 

Cross Machine Direction m 

0 2 4 6 8 IO 12 14 
Displacement (in) 

40 I 

0 2 4 6 8 10 12 14 

Displacement (in) 

Test Type: 
Material Type: 60 mil LLDPE 
Date Tested: 10-0444 SKL 
Resin Lot No.: CRH810060 
Data Entered By: SR 
Displacement Rate: 2 inlmin 

1.0' Grip Seperation: 

ASTM D 1004 Method c 

2 4 6 8 10 12 14 0 

Displacement fin) 

Cross Machine Direction C J r I  

10 12 14 0 2 4 6 8 
Displacement (in) 

2 4 6 8 10 12 14 0 

Displacement (in) 

Filename: TTTR329C Checked By: 
Raw Data File: TT2TRC2, TT2TRC3, TT2TRCl2. TT2TRClJ.TXT 

Date: la($/ov 
Advanced Terra Testing, Inc. 

. .  



Client 
Job No.: 
Location: 
Roll Number: 
Test Device: 
Load Cells: 
Product Code: 

Tetra Tech - RMC 
261 7-02 
Resent Landfill DesignRFETS. Golden. CO 
104123296 
Five Station 
500 Ib. 
LLD060A00 

Test Type: 
Material Type: 60 mil LLDPE 
Date Tested: 1 0 4  SKL 
Resin Lot No.: CRH810060 
DataEnteredBy SR 
Displacement Rate: 2 idmin 

ASTM D 1004 Method C 

Gfipseperation: 1.w 

Cross Machine Direction m 

0 2 4 6 8 10 12 14 
Displacement (in) 

Cross Machine Direction m 

0 2 4 6 8 10 12 14 
Displacement (in) 

Cross Machpe'Direction rn 
40 

-30 P 
Y 

D m 
320 

10 

0 
0 2 4 6 8 10 12 14 

Displacement (in) 

Cross Machine Direction FJ 

0 2 4 6 8 I O  12 14 
Displacement (in) 

Cross Machine Direction 

Load at 
Break 

(Ibhn width) 
Specimen #1 40.8 
Specimen #2 41.6 
Specimen #3 39.9 
Specimen ##4 39.4 
Specimen #5 36.4 

Average 
Std. Deviation 

39.9 
1.6 

Filename: TTTR329C CheckedBy. dr& 
Raw Data File: 

I ' -  

TTZTRC2. TTZTRC3. TT2TRC12. TT2TRC13.TX-l 

Load at 
Break 

(Ibhn width) 
Specimen #6 40.6 
Speu'men #7 40.4 
Specimen #8 42.1 
Specimen #9 39.4 
Specimen #lo 37.9 

Date: ]o /g /d  
Advanced Terra Testing, Inc. 



Client Tetra Tech - RMC 
Jpb No.: 261 7-02 

Resent Landfill Design-WETS, Gotden. CO 
1041 23303 

#est Device: Fwe Station 
Load Cells: 500 Ib. 
Product Code: LLDO6OAOO 

40 

0 2 4 6 8 10 12 14 
Displacement (in) 

Machine Direction I..I 
50 

40 

30 

20 

10 

0 

0 2 4 6 8 10 12 14 
Displacement (in) 

Machine Direction C Z I l  

2 4 6 8 10 12 14 
Displacement (in) 

Test Type: 
Material Type: 60 mil LLDPE 
Date Tested: 1044-04 SKL 
Resin Lot No.: CRH810060 
Data,Entered By: SR 
Displacement Rate: 2 inlmin 

ASTM D 1004 M e W  C 

Grip Seperation: 1 .o" 

0 2 4 6 8 10 12 14 
Displacement (in) , 

0 2 4 6 8 10 12 14 
Displacement (in) 

Machine Direction Lcl 
40 

30 

- 
c ;s 

m 0 J 

D 20 

. I O  

10 12 14 0 2 4 6 8 
Displacement (in) 

filename: TTTR3303 Checked By: J T& 
Raw Data File: TTlTRM2. TTlTRM3, TTlTRM12.TTlTRMlS.TXT 

Date: cor%& 
Advanced Terra Testing, Inc. 



Client Tetra Tech - RMC 
Job No.: 2617-02 
Location: 
Roll Number: 104123303 
TestDevice: Fivestation 
Load Cells: 500 Ib. 
ProdudCode: LLDO6OAOO 

Present L a M l  DesignRFETS. W e n .  CO 

10 

Test Type: 
Material Type: 60 mil U D P E  
Date Tested: 1044-04 SKL 
Resin Lot No.: CRH810060 
DataEnteredBy: SR 
Displacement Rate: 2 inlmin 
Grip Seperation: 1 .On 

ASTM D 1004 Method C 

- 

. '  I 

h, ._ : 

i 

50 

40 

a30 
520 

v 

D m 

10 

0 
0 2 4 6 8 10 12 14 

Displacement (in) 

Machine Direction 

Load at 
Break 

(Iblin width) 
Specimen #1 36.7 
Specimen #2 39.9 
Speamen #3 41.0 
Speu'men #4 39.5 
Specimen #5 34.7 

Average 
Std. Deviation 

0 2 4 6 8 10 12 14 
Displacemenl (in) 

Machine Direction 

l4 I 0 2 4 6 8 10 12 
Displacement (in) 

Load at 
Break 

(Ibfin width) 
Specimen #6 36.0 
Specimen #7 40.4 
Specimen #8 41.1 
Specimen #9 41.3 
Specimen # lo  36.4 

38.7 
2.3 

Filename: llTR3303 Checked By: 3T-k 
Raw Data File: lTlTRM2. TTlTRM3. TTlTRMl2, iTlTRMl3.TXT 

Date: ro/'d/& 
Advanced Terra Testing, Inc. 



Client Teb-a Tech - RMC 
'?b No.: 261 7-02 

,.!cation: Present Landfill Design-fUETS, Golden, CO 
\ dl No.: 104123303 

Test Device: Fwe Station 
Load Cells: 500 Ib. 
Product Code: LLD060A00 

I 
0 2 4 6 8 10 12 14 

Displacement (in) 

Test Type: 
Material Type: 60 mil LLDPE 
Date Tested: 1O-04-04 SKL' 
Resin Lot No.: CRH810060 
Data Entered By SR 
Displacement Rate: 2 inlmin 
Grip Seperation: 1.0" 

ASTM D 1004 Method C 

50 

2 4 6 8 10 12 14 
Displacement (in) 

Cmss Machine Direction m 

0 

I 

10 12 14 0 2 4 6 8 
Displacement (in) 

40 

30 - 
v 

D D m 

520 

10 

0 
4 6 8 10 12 14 0 2 

Displacement (in) 

Cross Machine Diredion 
#6 

4. 6 8 10 12 14 0 2 
Displacement (in) 

Filename: TlTR330C Checked By: T e 
Raw Data File: lTlTRC2, TTlTRC3. TrlTRC12. TTlTRC13.TXT 

Date: 10 /e [()y 
Advanced Terra Testing, Inc. 



Client Tetra Tech - RMC 
Job No.: 261 7-02 
Lacation: 
Roll Number: 104123303 
Test Device: Five Station 
Load Cells: 500 Ib. 
ProductCode: LLDO6OAW 

l'r?xent Landfill DesignRFETS. Golden. CO 

8 10 12 14 0 2 4 6 
Displacement (in) 

40 

- z m  

320 

- 
73 m 

10 

0 

8 10 12 14 0 2 4 6 
Displacement (in) 

Load at 
Break 

(Iblin width) 
Specimen #1 37.4' 
Specimen #2 37.9 

Specimen #4 39.3 . 
Specimen #5 39.4 

Specimen #3 40.8 

Test Type: 
Material Type: 60 mil LLDPE 
Date Tested: 1o-04-04 SKL 
Resin Lot No.: CFW810060 
Data Entered By  SR 
Displacement Rate: 2 Wmin 
Grip Seperation: 1.0- 

ASTM D 1004 Method C 

0 
10 12 14 0 2 4 6 8 

Displacement (in) 

0 
10 12 14 0 2 4 6 8 

Displacement (in) 

Cross Machine Direction 

Average 
Std. Deviation 

39.2 
1.2 

Filename: llTR330C CheckedBy: \!rc 
Raw Data File: lTlTRC2.l-rlTRC3, TTlTRC12. ITlTRC13.TXT 

Load at 
Break 

(Iblin width) 
Specimen #6 37.4 
Specimen#7 40.5 
Specimen #8 40.8 
Specimen #9 39.5 
Specimen #IO 39.4 

Advanced Terra Testing, Inc. 
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e LLIENT: Tetra Tech-RMC 

Determination of Adhesion and Bond 
Strength of Geocomposites 

GRI GC7 

JOB NO.: 2617-02 

PROJECT: Present Landfill-RFETS, Golden, CO DATE:. 10-18-04 SKL 

TEXDRAIN 200 DS8 
Lot #C2-8-2-04-1917-200, Date Sampled: 09-1 7-04, Shift: 4 

Specimen 
1 
2 
3 
4 
5 

Average 
Std. Dev. 

A ENTERED BY: SR 
TA CHECKED BY: dT R, 

TTAD1917 
;e 

FILENAME: 

MD 
lbslin width 

7.6 
1.3 
1.5 
2.0 
2.0 
2.9 
2.7 

DATE: 10/23/2004 
DATE: 1 6 /a 5-10 y 

ADVANCED TERRA TESTING, INC 



. , .. 
Detennjnation..of"~d~~sjdn ;,id: Bond" . .. 

' . 

., . .. , 

Strength of Geocomposites ":- ' . . 

GRI GC7 

~ ri CLIENT: Tetra Tech-RMC 

~ 

PROJECT: Present Landfill-RFETS, Golden, CO 

JOB NO.: 2617-02 

DATE: 10-1 8-04 SKL 

TEXDRAIN 200 DS8 
Lot #C2-8-2-04-1948-200, Date Sampled: 09-18-04, Shift: 2 

Specimen 
1 
2 
3 
4 
5 

Average 
Std. Dev. 

MD 
I bslin width 

4.9 
1.5 
1.7 
1.6 
1.6 
2.3 
1.5 

i 

;ATA ENTERED BY: SR 
DATA CHECKED BY: ,\ TA 
FILE N AM E : TTAD 1 948 

DATE: 10/23/2004 
DATE: l O l d s / O 4  

ADVANCED TERRA TESTING, INC 



Determination of Adhesion and Bond 
Strength of Geocomposites 

GRI GC7 

q l E N T :  Tetra Tech-RMC . 

PROJECT: Present Landfill-RFETS, Golden, CO 

JOB NO.: 

DATE: 

TEXDRAIN 200 DS8 
Lot #C2-8-2-O4-2015-200, Date Sampled: 09-19-04, Shift: 2 

Specimen 
1 
2 
3 
4 
5 

Average 
Std. Dev. 

MD 
I bslin width 

1 .I 
5.0 
1 .I 
1 .I 
3.5 
2.4 
1.8 

A ENTERED BY: SR 
CHECKED BY: , I  v& 

FILENAME: 6AD2015 

261 7-02 

10-1 8-04 JTR 

DATE: 10/23/2004 
DATE: (01 3F/ Dc/ 

ADVANCED TERRA TESTING, INC 



Determination of Adhesion and Bond 
Strength of Geocomposites 

GRI GC7 

'. eLIENT: Tetra Tech-RMC 
rl 

JOB'NO.: 2617-02 

PROJECT: Present Landfill-RFETS. Golden, CO DATE: 10-18-04 SKL 

TEXDFUUN 200 DS8 
Lot #C2-8-2-04-2048-200, Date Sampled: 09-1 8-04, Shift 4 

Specimen 
1 
2 
3 
4 
5 

Average 
Std. Dev. 

MD 
lbslin width 

3.4 
5.9 
1.5' 
3.0 
1.2 
3.0 
1.9 

iATA ENTERED BY: SR 
. - - ~ A T A  CHECKED BY: .JT R 

FILENAME: TTAD2048 

DATE: 1012312004 
DATE: jola~[& 

.. .. . 

ADVANCED TERRA TESTING. INC 



m 
GLIENT: Tetra Tech-RMC , 

Determination of Adhesion and Bond 
Strength of Geocomposites 

GRI GC7 

PROJECT: Present Landfill-RFETS, Golden, CO 

JOB NO.: 2617-02 

DATE: 10-18-04 SKL 

TEXDRAIN 200 DS8 
Lot #C2-8-2-04-2111-200, Date Sampled: 09-20-04, Shift: 4 

Specimen 
1 
2 
3 
4 
5 

Average 
Std. Dev. 

-e 

MD 
lbslin width 

4.3 
5.6 
6.7 
1.2 
1.7 
3.9 
2.4 

*A ENTERED BY: SR 
JATA CHECKED BY: JT R 
FILENAME: TTAD2111 

DATE: 10/23/2004 
DATE: I o?ar/ov 

ADVANCED TERRA TESTING, INC 



Determination of Adhesion and Bond 
Strength of Geocomposites 

GRI GC7 

(-'I 3 

CLIENT: Tetra Tech-RMC 

PROJECT: Present Landfill-RFETS, Golden, (30 

JOBNO.: 2617-02 . 

DATE: 10-18-04 SKL 

TEXDRAIN 200 DS8 
Lot #C2-8-2-04-2160-200, Date Sampled: 09-21 -04, Shift: 3 

MD 
Specimen lbslin width 

1 2.1 
2 1.1 
3 2.7 
4 1.7 
5 2.6 

Std. Dev. 0.7 
Average 2.0 

; 'ATAENTEREDBY: SR 
JATA CHECKED BY: 37 A 
FILENAME: lTAD2160 

DATE: 10/23/2004 
DATE: to I ag1-o 9 

ADVANCED TERRA TESTING, INC 



Determination of Adhesion and Bond 
Strength of Geocomposites 

GRI GC7 

.LENT: Tetra Tech-RMC ,. 

PROJECT: Present Landfill-RFETS, Golden, CO 

JOB NO.: 2617-02 

DATE: 10-18-04 SKL 

TEXDRAIN 200 DS8 * .  

Lot #C2-8-2-04-2196-200, Date Sampled: 09-22-04, Shift: 3 

Specimen 
1 
2 
3 
4 
5 

Average 
Std. Dev. 

MD 
Ibdin width 

2.1 
1.4 
1.5 
2.5 
6.6 
2.8 
2.2 

FILENAME: . ITAD2 1 96 

DATE: 10/23/2004 
DATE: z 6/RFA+l 

ADVANCED TERRA TESTING, INC 



f-l 
. .CLIENT: Tetra.Tech-RMC 

. .  Deteminati,on' of.,Adhesion an'd: . .  Bo'nd:., : ..': 1'::. . : ' . 

... ! . '  
Strength of G&compo$jte$ ' 

' ' . *. . . . 
. .  GRI'GC7 . '  . .  _ .  ' 

JOB NO.: 2617-02 

PROJECT: Present Landfill-RFETS, Golden, CO DATE: 10-19-04 SKL 

TEXDRAlN 200 DS8 
Lot #C2-8-2-04-2266-200, Date Sampled: 09-23-04, Shift: 3 

Specimen 
1 
2 
3 
4 
5 

Average 
Std. Dev. 

MD 
lbslin width 

2.2 . 

4.4 
2.5 
1.4 
2.5 
2.6 
I .I 

iATA ENTERED BY: SR, 
-LATA CHECKED BY: J \ R 
FILENAME: TTAD2266 

10/ 312004 3 DATE: 
DATE: 161aT 64 

ADVANCED TERRA TESTING, INC 



Determination of Adhesion and Bond 
Strength of Geocomposites I 

GRI GC7 

q l E N T :  Tetra Tech-RMC , 

PROJECT: Present Landfill-RFETS, Golden, CO 

JOB NO.: 2617-02 ' 

DAT,E: 10-1 8w5k1 

TEXDRAlN 200 DS8 
Lot #C2-8-2-04-2301-200, Date Sampled: 09-24-04, Shift: 3 

Specimen 
1 
2 
3 
4 
5 

Average 
Std. Dev. 

A ENTERED BY: SR e A CHECKED BY: 
FILENAME: 

MD 
lbslin width 

3.5 
5.3 
1.5 
1.3 
1.7 
2.7 
1.7 

DATE: 10/23/2004 
DATE: i o l d r /  0 4  

ADVANCED TERRA TESTING, INC 



Determination of Adhesion and Bond 
Strength of Geocomposites 

GRI GC7 

fl 
.- ‘CLIENT: Tetra Tech-RMC 

PROJECT: Present Landfill-RFFTS. Golden; CO 

TMDRAIN 200 DS8 
No Identification 

Specimen 
1 
2 
3 
4 
5 

Average 
Std. Dev. 

:ATA ENTERED BY: SR 
‘. ~ATACHECKED BY: 3 1 R 

FILENAME: TTADNOID 

JOB NO.: 2617-02 

DATE: 10-19-04”SKt 

MD 
lbslin width 

3.0 
3.5 
5.0 
2.1 
1.5 
3.0 
1.4 

DATE: 10/23/2004 

ADVANCED TERRA TESTING, INC 



SLIENT: Tetra Tech-RMC 

Determination of Adhesion and Bond 
Strength of Geocomposites 

GRI GC7 

PROJECT: Present LandfiFRFETS. Golden, CO 

TEXDRAIN 200 DS8 
2230 

Specimen 
1 
2 
3 
4 
5 

Average 
Std. Dev. 

A ENTERED BY: SR e A CHECKED BY: 
FILENAME: 

JOB NO.: 261742 

DATE: 10-18-04 SKL 

MD 
lbslin width 

2.1 
3.5 
2.6 
3.4 
3.4 
3.0 
0.6 

DATE: 10/25/2004 
DATE: jola-r/ o q  

ADVANCED TERRA TESTING, INC 



Data Checked By: <\I e. Date: t 6/&/4 
Filename: K:/TT26 17/TTTS 1 9 1 7 . 1 ~ ~  ADVAtlCED TtRRR TtSTItlC, inc 
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THICKNESS 
ASTMD5199 

(IN-) 

~ ~~ 

Average I 0.2161 I Average I 0.2209 I Average 1 0.2240 Average 0.2241 Average 0.2245 

AVERAGE FOR 5 SPECIMENS I 0.2219 

CLIENT Tetra Tech-RMC 

. 

PROJECT: Present Landfill-RFETS. Golden, CO 

JOB NO.: 2617-02 

DATE: 10-21-04 SKL 

TEXDRAlN 200 DS8 
Lot #C2-8-2-O4-1917-200, Date Sampled: 09-17-04, Shift: 4, Geonet 

1 0.21 56 2 
0.2148 

0.21 63 

0.2154 -1- 0.21 86 

I 0.2201 I 3 I 0.2207 I 

0.221 3 
I 0.2292 I 

0.2283 

0.2231 

0.2278 

0.2226 

I 0.2246 I 

e T A  ENTERED BY: SR 
DATA CHECKED BY: 3 re 
FILENAME: llTH1917 

DATE: 10/23/2004 
DATE: ,I o! @]&I+ 

ADVANCED TERRA TESTING, INC. 



THICKNESS 
ASTM D 5199 

(IN.) ' 

1 

Average 

r';l 
'CLIENT: Tetra Tech-RMC 

PROJECT: Present Landfill-RFETS, Golden, CO 

0.2115. 2 
0.21 13 
0.2123 
0.21 12 
0.2115' 
0.21 16 Average 

JOB NO.: 2617-02 

DATE: 10-21-04 JTR 

TEXDRAIN 200 DS8 
Lot #C2-8-2-04-1948-200. Date Sampled: 09-18-04, Shift 2. Geonet 

0.21 65 
I 0.2136 I 

0.2196 

' 3  

0.2142 
4 I 0.2152 I 

I 0.2146. I 

0.2128 
0.2175 
0.21 69 ti 0.21 59 

0.2122 
1. 0.21 53 

0.2114 
Average 1'0.2139 I Average I 0.2160 I Average I 0.2122 I 

AVERAGE FOR 5 SPECIMENS I 0.2141 

! 
i 

' ,DATA ENTERED BY: SR, 
DATA CHECKED BY: J( 
FILENAME: 7TTH 1948 

DATE: 10/23/2004 
DATE: - 

ADVANCED TERRA TESTING, INC. 



THICKNESS 
ASTM D 5199 

(IN.) 

2 

0.2192 

Average 0.2183 Average 

' CLIENT: Tetra Tech-RMC 

0.2165 

0.2149 

0.21 29 

0.2145 

0.2133 0.21 76 0.2153 

0.2144 Average 0.2145 Average 0.21 55 

PROJECT: Present Landfill-RFETS, Golden, CO 

TEXDRAlN 200 DS8 
Lot #C2-8-2-04-2015-200, Date Sampled: 09-09-04, Shift: 2, Geonet 

I 

0.2163 

3 

JOB NO.: 2617-02 

DATE: 40-21-04 JTR 

0.2089 0.2151 

0.2144 

5 

I 0.2107 

0.2127 + Average 0.21 33 

AVERAGE FOR 5 SPECIMENS r 0-2152 

DATA CHECKED BY: 
FILENAME: 

DATE: 10/23/2004 
DATE: WariW 

ADVANCED TERRA TESTING, INC. 



- 

I 

THICKNESS 
ASTM D 5199 

(IN-) 
,--- 

CLIENT: Tetra Tech-RMC 

PROJECT: Present Landfill-RFETS, Golden, CO 

( i  
JOB NO.: 2617-02 

DATE: 10-21-04 SKL 

TEXDRAIN 200 DS8 
Lot #C2-8-2-04-2048-200, Date Sampled: 09-1 9-04, Shift: 4, Geonet 

1 

0.2094 

0.2234 

2 I 0.2176 I 3 I 0.2214 I 
I 0.2164 I 

0.221 6 

0.21 62 

0.2164 

0.2470 

0.21 93 

0.2262 

0.21 17 

0.2 102 

Average I 0.2170 I Average I 0.2187 I Average I 0.2192 I Average I 0.2253 I Average 1 0.2125 

AVERAGE FOR 5 SPECIMENS1 0.2185 

3ATA ENTERED BY: SR 
DATA CHECKED BY: ~ )tn 
FILENAME: TTTH2048 

DATE: 10/23/2004 
DATE: 

ADVANCED TERRA TESTING. INC. 



THICKNESS 
ASTM D 5199 

(IN-) 

Average 

'' CLIENT: Tetra Tech-RMC 

0.2154 Average 

PROJECT: Present Landfill-RFETS. Golden. CO 

T E X D W N  200 DS8 
Lot #C2-8-2-04-2111-200, Date Sampled: 09-20-04, Shift: 4, Geonet 

0.21 73 

2 I 0.2140 I 3 

0.2154 

JOB NO.: 2617-02 

DATE: 10-21-04 SKL 

0.221 3 0.2221 

4 

0.2183 I 

0.2191 

0.2215 

0.2132 

0.2147 

AVERAGE FOR 5 SPECIMENS I 0.2182 

DATA CHECKED BY: _IT < 
FILENAME: TITH2111 

DATE: , 10123/2004 
DATE: (0 1 a m ?  

ADVANCED TERRA TESTING, INC. 



THICKNESS 
ASTM D 5199 

(IN.) 

2 

Average 

i'l 
CLIENT: Tetra Tech-RMC 

PROJECT: Present Landfill-RFETS, Golden, CO 

0.21 52 3 0.21 39 

0.2174 0.2099 

0.2156 0.21 21 

0.2166 0.2136 

0.2 139 0.2140 

0.2157 Average 0.2127 

TEXDRAIN 200 DS8 
Lot #C28-2-04-2160-200, Date Sampled: 09-21-04, Shift: 3, Geonet 

. .  

JOB NO.: 2617-02 . 

DATE: 10-21-04 SKL 

1 

Average 

0.21 59 

0.2160 

I 0.2136 I 

0.21 65 

5 0.2149 H 0.2160 

Average 

I 0.2232 I 

0.2162 

AVERAGE FOR 5 SPECIMENS 1 0.2159 

I t 

bATA ENTERED BY: SR 

FILENAME: T H 2 1 6 0  
' DATA CHECKED BY: 4 r& DATE: 10/23/2004 

DATE: tOtdj-/W 

ADVANCED TERRA TESTING, INC. 



CLIENT: Tetra Tech-RMC 

1 

Average 

PROJECT: Present Landfill-RFETS. Golden, CO 

0.2241 2 0.2231 3 02228 4 0.2263 5 0.2244 

0.2217 0.2205 0.2218 0.2225 0.2222 

0.2270 0.2222 0.2214 0.2237 0.2252 

0.2259 0.221 1 0.2222 0.2224 0.2241 

0.2202 0.2229 0.2226 0.2254 0.2215 

0.2238 Average 0.2220 Average 0.2222 Average 0.2241 Average 0.2235 

THICKNESS 

(IN.) 
ASTM D 5199 

TEXDRAIN 200 DS8 
Lot #C2-8-2-04-2196-200, Date Sampled: 09-22-04, Shift: 3, Geonet 

JOB NO.: 2617-02 

DATE: 10-22-04 JTR 

DATA CHECKED BY: JT k 
FILENAME: llTH2196 

DATE: 10123/2004 
DATE: . lWa§/oL( 

ADVANCED TERRA TESTING, INC. 



THICKNESS 
ASTM D 5199 

(IN-) 

(-';I 
.CLIENT: Tetra Tech-RMC 

PROJECT: Present Landfill-RFETS. Golden, CO 

TEXDRAIN 200 DS8 
Lot #C2-8-2-04-2266-200, Date Sampled: 09-23-04, Shift: 3, Geonet 

L Average 

. .  . .  JOB NO.: 2617-02 

DATE: 10-21-04 JTR 

0.2279 I 

0.2257 

0.2202 

2 

I 0.2269 

0.2288 I I 0.2266 

0.2284 1 _________ 

Average 0.2242 

3 

Average 

0.2205 

0.2218 

I 0.2239 

I 4  

0.2249 

0.2228 

5 

0.2245 

I AVERAGE FOR 5 SPECIMENS I 0.2243 

c 

5ATA ENTERED BY: SR 
DATA CHECKED BY: .J VZ 
FILENAME: TTTH2266 

DATE: 10/23/2004 
DATE: ID/ ar/oY 

ADVANCED TERRA TESTING, INC. 



CLIENT: Tetra Tech-RMC 

PROJECT: Present LandfiCRFETS. Golden, CO 

THICKNESS 
ASTM D 5199 

(IN.) 

JOB NO.: 2617-02 

DATE: 10-21-04 JTR 

TEXDRAlN 200 DS8 
Lot #C2-8-2-04-2301-200, Date Sampled: 09-24-04, S h i f t  3, Geonet 

I I 0.2180 I 2 I 0.2139 

0.2176 

1 0.2186 I 

0.2154 

Average I 0.2181 I Average 0.2170 

0.2221 

3 

0.2228 

4 5 

0.2148 

Average 

0.2234 

0.2234 

AVERAGE FOR 5 SPEC~MWS I 0.2193 

FILENAME: llTH2301 

DATE: 10/23/2004 
DATE: Wf ac/o4 

ADVANCED TERRA TESTING. INC. 



c! 
CLIENT: Tetra Tech-RMC 

THICKNESS 
ASTM D 5199 

(IN-) 

PROJECT: Present Landfill-RFETS, Golden, CO 

TEXDRAIN 200 DS8 
No Identification 

0.2252 0.21 a8 

0.21 09 

0.21 52 H 0.21 73 

I 0.2186 I 

JOB NO.: -261 7-02 ' 

DATE: 10-21-04SKL ' 

0.2178 

0.21 73 

0.21 97 

0.2178 

0.2192 

Average I 0.2231 1 Average I 0.2179 I Average I 0.2178 I Average I 0.2187 I Average I 0.2215 

AVERAGE FOR 5 SPECIMENSI 0.2198 
I 

I 

!DATA ENTERED BY: SR 

FILENAME: T H N O l D  
DATA CHECKED BY: 3 rR DATE: 10/23/2004 

ADVANCED TERRA TESTING, INC. 



THICKNESS 
ASTM D 5199 

(IN-) 

I 

Average 

' CLIENT: Tetra Tech-RMC 

0.2243 2 0.2278 3 
0.2235 0.2282 
0.2258 0.2286 
0.2251 0.2274 
0.2282 0.2327 
0.2254 Average 0.2289 Average 

PROJECT: ,Present Landfill-RFETS, Golden, CO 

JOB NO.: 2617-02 

DATE: 10-21-04 SKL 

TWDRAlN 200 DS8 
2230 

0.2358 
0.2321 I 

~ 

0.2323 Average 

0.2298 

0.2287 

5 

Average 

0.2364 

0.2297 I 
0.2324 

I 
AVERAGE FOR 5 SPECIMENS I 0.2295 I 

@TA ENTERED BY: SR 
DATA CHECKED BY: J r 
FILENAME: TTTH2230 

DATE: 10/25/2004 
DATE: p-) a 51 ~4 

ADVANCED TERRA TESTING, INC. 



THICKNESS 
ASTM D 5199 

(IN.) 

I 

Average 

' CLIENT: Tetra Tech-RMC 

" 
0.2156 2 0.2201 3 0.2207 4 0.2582 5 

0.2148 0.21 99 0.2292 0.2216 
0.21 63 0.2213 0.2190 0.2231 
0.21 54 0.2212 0.2283 0.2232 
0.2186 0.221 9 0.2229 0.2245 
0.21 61 Average 0.2209 Average 0.2240 Average 0.2241 Average 

PROJECT: Present Landfill-RFETS. Golden, CO 

JOB NO.: 2617-02 

DATE: 10-21-04 SKL 

TEXDRAIN 200 DS8 
Lot #C2-8-2-04-1917-200, Date Sampled: 09-17-04, Shift: 4, Geonet 

I 0.2278 I 

0.2226 

DATA CHECKED BY: J f-IQ 
FILENAME: llTH1917 

DATE: 10/23/2004 
DATE: %/& 

ADVANCED TERRA TESTING, INC. 



THICKNESS ' . 
ASTM D 5199 

(IN.) . 

4 0.2152 
0.2146 
0.21 75 
0.2169 
0.21 59 

CLIENT: Tetra Tech-RMC 

PROJECT: Present Landfill-RFETS, Golden, CO 

('3 

5 0.21 19 
0.2 122 
0.21 53 
0.2103 
0.21 14 

JOB NO.: 2617-02 

DATE: 10-21-04 JTR 

TEXDRAIN 200 DS8 
Lot #C2-8-2-04-IW8-200, Date Sampled: 09-1 8-04. Shift: 2, Geonet 

I Average 

0.21 13 

0.21 16 

0.21 65 
2 

.I 0.2136 I 

0.21 96 

0.2142 

Average I 0.2160 I Average I 0.2122 I 

AVERAGE FOR 5 SPECIMENS I 0.2141 

. .  
I 

DATA ENTERED BY: SR, 
DATA CHECKED BY: 3 ( 
FILENAME: TTTH 1948 

DATE: 10/23/2004 
DATE: - 

ADVANCED TERRA TESTING. INC. 



THICKNESS 
ASTM D 5199 

(IN-) 

0.2183 I Average I 0.2144 1 Average I 0.2145 I Average I 0.2155 Average I 0.2133 

CLIENT: Tetra Tech-RMC 

PROJECT: Present Landfill-RFETS, Golden, CO 

JOB NO.: 2617-02 

DATE: 10-21-04 JTR 

TEXDRAlN 200 DS8 
Lot #C2-8-2-O4-2015-200, Date Sampled: 09-09-04, Shift: 2, Geonet 

~ Average 

0.2163 

0.21 92 

0.2149 
2 

0.2145 

3 

0.2122 + 0.2149 

5 

0.2137 

0.2176 I 

I 02148 I 
I 0.2144 I 

0.21 07 
I 0.2127 I 

AVERAGE FOR 5 SPECIMENS I 0.2152 I 

DATA CHECKED BY: J-Q- 
FILENAME: llTH2015 

DATE: 10/23/2004 
DATE: ru/aTfcY 

ADVANCED TERRA TESTING, INC. 

, -  



THICKNESS 
ASTM D 5199 

(IN.) 

c’CLENF Tetra Tech-RMC 

PROJECT: Present Landfill-RFETS. Golden, CO 

JOB NO.: 2617-02 

DATE: 10-21-04 SKL 

TEXDRAIN 200 DS8 
Lot #C2-8-2-04-2048-200, Date Sampled: 09-19-04, Shift: 4, Geonet 

1 0.2213 H 0.2124 

0.2183 

0.2164 

2 

Average I 0.2170 I Average I 0.2187 

3 

Average 

0.22 14 4 0.21 64 5 0.21 69 

0.2205 0.2470 0.2117 

0.2162 0.2193 0.2100 

0.2201 0.21 76 0.2102 

0.21 78 0.2262 0.21 37 

0.2192 Average 0.2253 Average 0.2125 

! DATA ENTERED BY: SR 
DATA CHECKED BY: ~ ]t,q 
FILENAME: TlTH2048 

DATE: 10/23/2004 
DATE: -& 

ADVANCED TERRA TESTING, INC. 



THICKNESS 
ASTM D 5199 

(IN.) 

Average I 0.2202 I Average I 0.2154 I Average I 0.2191 I Average 

' CLIENT: Tetra Tech-RMC 

0.2215 Average 0.2147 

PROJECT: Present Landfill-RFETS, Golden, CO 

TEXDRAIN 200 DS8 
Lot #C2-8-2-04-2111-200, Date Sampled: 09-20-04, Shift: 4, Geonet 

I 0.221 0 t-l 0.2209 

2 

0.2222 

I 0.2140 I 3 

0.2154 0.2205 

JOB NO.: 2617-02 

DATE: 10-21-04 SKL 

0.21 89 

5 I 0.2162 I 

0.2172 

I 0.2139 I 

AVERAGE FOR 5 SPECIMENS~ 0.2182 I 
b 

DATA CHECKED BY: J7 < 
FILENAME: TiTH2111 

DATE: 10/23/2004 
DATE: (01 aswlf 

ADVANCED TERRA TESTING, INC. 



THICKNESS 
ASTM D 5199 

(IN.) 
/? '' 'CLIENT: Tetra Tech-RMC 

PROJECT:. Present Landfill-RFETS. Golden, CO 

TEXDRAIN 200 DS8 
Lot #C2-8-2-04-2160-200, Date Sampled: 09-21 -04, Shift: 3, Geonet 

JOB NO.: 2617-02 

DATE: 10-21 -04 SKL 

I 

Average 

0.21 57 

0.2162 

0.2152 0.2139 

0.2099 0.2135 

4 

0.221 9 

5 

0.21 60 

0.21 62 

Average I 0.2160 ' I Average I 0.2190 I 
AVERAGE FOR 5 SPECIMENS1 0-2159 

-\ 

bATA ENTERED BY: SR 

FILENAME: TTTH2160 
. DATA CHECKED BY: J rG!. 

DATE: 10/23/2004 
DATE: ld)&-/W 

ADVANCED TERRA TESTING, INC. 



THICKNESS 
ASTM D 5199 

(IN-) 

1 

Average 

CLIENT: Tetra Tech-RMC 

PROJECT: Present Landfill-RFETS. Golden, CO 

0.2241 2 0.2231 3 0.2228 4 0.2263 5 0.2244 
0.2217 0.2205 0.221 8 0.2225 0.2222 
0.2270 0.2222 0.2214 0.2237 0.2252 
0.2259 0.221 1 0.2222 0.2224 0.2241 
0.2202 0.2229 0.2226 0.2254 0.221 5 
0.2238 Average 0.2220 Average 0.2222 Average 0.2241 Average 0.2235 

JOB NO.: 2617-02 

DATE: 10-22-04 JTR 

DATE: 1 Ol2312004 
DATE: . I o ) S / 0 4  

. ADVANCED TERRA TESTING, INC. 



THICKNESS 
ASTM D 5199 

ON.) 

Average 

c, 
CLIENT: Tetra Tech-RMC 

PROJECT: Present Landfill-RFETS. Golden. CO 

0.2284 Average 0.2242 Average 0.221 8 Average 0.2238 Average 0.2232 

TEXDRAlN 200 DS8 
Lot #C2-8-2-04-2266-200. Date Sampled: 09-23-04, Shift: 3, Geonet 

JOB NO.: 2617-02 

DATE: 10-21-04 JTR 

0.2279 ' to2302 
0.2292 

2 I 0.2229 I 

0.2245 

I 0.2266 I 

0.2205 

0.2227 

3 4 I 0.2235 I ~ 5 1 0.2240 I 
I 0.2239 I 

F"zei 0.2245 

0.2221 

I 0.2249 I I 0.2245 I 

AVERAGE FOR 5 SPECIMENS~ O-2243 

!' . ) 
'.. I 

'. ~ A T A  ENTERED BY: SR 
DATA CHECKED BY: 3 rZ 
FILENAME: TTTH2266 

DATE: 
DATE: - 

10/23/2004 
Io/ arioy 

ADVANCED TERRA TESTING, INC. 



- 
CLIENT: Tetra Tech-RMC 

Average 

PROJECT: Present Landfill-RFETS. Golden, CO 

0.2234 

THICKNESS 
ASTM D 5199 

(IN.) 

TEXDRAIN 200 DS8 
Lot #C28-2-04-2301-200, Date Sampled: 09-24-04, Shift: 3, Geonet 

0.21 90 

0.2186 

1 2 

0.2 186 

0.2194 
I Average I 0.2181 I Average I 0.2170 

JOB NO.: 2617-02 

DATE: 10-21-04 J l R  

0.2221 
3 

0.221 3 

4 - 1  0.2208 
I 0.2228 

0.21 23 
I 0.2148 

Average I 0.2201 I Average I 0.2176 

5 I 0.2250 
I 0.2234 

I 0.2225 

AVERAGE FOR 5 SPECIMENS I 0.2193 

i a 

' O A T A  ENTERED BY: SR - 
DATA CHECKED BY: dr R 
FILENAME: llTH2301 

DATE: 10/23/2004 
DATE: w/acm4 . .  

ADVANCED TERRA TESTING. INC. 



THICKNESS 
ASTM D 5199 

(IN-) 

1 

f) 
. CLIENT: Tetra-TechiRMC 

0.2229 2 0.21 82 3 
0.2206 0.2161 
0.2252 0.2188 
0.2258 0.2203 
0.221 1 0.2162 

PROJECT: Present Landfill-RFETS. Golden, CO 

Average I 0.2231 I Average I 0.2179 I Average 1 0.2178 I Average 

JOB NO.: 2617-02 

0.2187 I Average I 0.2215 

DATE: 10-21-04 SKL 

TEXDRAIN 200 DS8 
No Identification 

I 0.2268 I 

0.21 52 0.21 78 
0.2173 0.2178 
0.2197 0.2192 

AVERAGE FOR 5 SPECIMENS I 0.2198 
I 

'DATA ENTERED BY: SR 

FILENAME: TTTHNOID 
DATA CHECKED BY: 3 rK 

DATE: 10/23/2004 
DATE: I 01 as& 9 

ADVANCED TERRA TESTING, INC. 



THICKNESS 
ASTM D 5199 

0.2323 I Average I 0.2287 I Average I 0.2324 

b I 

TWDRAlN 200 DS8 
2230 

#! 
CLIENT: Tetra Tech-RMC 

PROJECT: Present Landfill-RFETS. Golden, CO 

0.2235 0.2282 

0.2282 

1 0.2286 I 

0.2327 

1 Average I 0.2254 1 Average I 0.2289 I Average 

0.2336 

JOB NO.: 2617-02 

DATE: 10-21-04 SKL 

4 I 0.2268 I 
I 0.2298 I 

0.2302 

0.2294 

I 0.2337 I 

~ A T A  CHECKED BY: J r 
FILENAME: llTH2230 

DATE: 10l25l2004 
DATE: 4-j 1 a 51 vrf 

ADVANCED TERRA TESTING, INC. 
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Precision Geosynthetic Laboratories 

October 19,2004 

Sharon Roberts 
Advanced Terra Testing 
833 Parfet Street 
Lakewood, CO 80215 

Dear Ms. Roberts: RE: Present Landfill Desiqn / Proi # 2617-02 

Thank you for consulting Precision Geosynthetic Laboratories for your material testing needs. 

Enclosed is the final laboratory report for the testing of eleven (1 1) Double Sided Geocomposite 
samples received October 12, 2004. 

It should be noted that the test specimen and test sample used for this report was believed to be 
representative of the material produced under the designation herein stated. However, these 
results are indicative of only the specimens that were actually tested. The testing herein is based 
upon accepted industry practice as well as the test method listed. Precision Geosynthetic 
Laboratories neither accepts responsibility for nor makes claims to the final use and purpose of 
the material. 

By accepting the data and results represented on this report, Client agrees to limit the liability of 
Precision Geosynthetic Laboratones from Client and all other parties for claims arising out of the 
use of this data to the cost for the respective test(s) represented in this report, and Client agrees 
to indemnify and hold harmless Precision Geosynthetic Laboratories from and against all liability 
in excess of the aforementioned limit. 

The test data and all associated project information shall be held in confidence, not to be 
reproduced except in full and disclosed to other parties with the authorization of Client. 

It is a company policy to keep the physical records of each job for 2 years since the receipt of the 
samples and keep the electronic file for 7 years. Failed seam samples are kept for 7 years; 
good seam samples are disposed after 2 weeks and conformance samples are disposed 
after I month. Should you need us to keep them longer, please advise us in writing. 

0 

0 

I. 

If you have any questions or if we may be of further service, please do not hesitate to call at 800- 
5224599. 

Sincerely, 

PRECISION GEOSYNTHETIC LABORATORIES 

Maria +k=l+ Espitia 

Quality Assurance 

Enclosure: (Job No. G041248) 

. 
c 

Cora B. Queja 
Vice President 

1160 North Gilbert Street, Anaheim, CA. 92801, Tel# 714-520-9631, Fax# 714-520-9637 
DCWOOO Record#281 
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Precision Geosynthetic Laboratories 

CLIENT: Advanced Terra Testing 
PROJECT: Present Landfill Design I Proj # 2617-02 

VERIFICATION OF MATERIAL PROPERTIES 
(PGL Job No. 6041248) 

MATERIAL DESCRIPTION: Double Sided Geocomposite 

SAMPLElS) SENT BY: Advanced Terra Testing 

DATE RECEIVED: October 12,2004 

SAMPLE IDENTIFICATIONS: 

SAMPLE ID 

ATT #1 L#C2-8-2-O4-2015-200 
ATT #2 L#C2-8-2-04-2301-200 
ATT #3 L#C2-8-2-04-1948-200 
ATT #4 LK2-8-2-04-2111-200 
ATT #5 L#C2-8-2-04-2048-200 
ATT #6 L#C2-8-2-04-1917-200 
ATT #7 L#C2-8-2-04-2160-200 
ATT #8 R#2230 
A l T  #9 No ID 
ATT #10 L#C2-&2-04-2266-200 
A l T  #11 L#C2-&2-04-2196-200 

DATE REPORTED: October 19,2004 

PRECISION CONTROL NUMBER 

5809 
581 0 
581 1 
5812 
581 3 
5814 
581 5 
5816 
581 7 
581 8 
5819 

TESTS REQUIRED: 

TEST METHOD DESCRIPTION 

ASTM D1505 
ASTM D1603 
ASTM D4716 

Density 
Carbon Content 
Transmissivity 

TEST CONDITIONS: The samples were conditioned for a minimum one hour in the laboratory 
at 22 2 2OC (71.6 2 3.6"F) and at 60 2 10% relative humidity prior to test. 

TEST RESULTS: 
- - a , .  . ._ 

BORATORIES 

* 

BORATORIES 

* 

1. The units in which the data are reported are 

Cora B. Queja 
Vice President 

1160 North Gilbert Streef;'&naheirn, CA. 92801, Tel# 714620-9631, Fax# 714420-9637 
DC#2000 Record#281 



TA6 'a  6. 
MATERIAL PROPERTIES 

CLIENT: ADVANCED TERRA TESTING 
PROJECT: Present Landfill Design 

Date Received : 1011212004 
Date Reported: 10/19/2004 

Client Sample ID : ATT #6 L#C2-8-2-04-1917-200 
Material Description: Double Sided Geocomposite 

QC'd by: w\b: 
PGL Job No. : GO41248 

5814 PGL Control No, : , 

ASTM 01603 Carb 

GEOCOMPOSITE: 
ASTM D4716 Tr 

. . . . . . . . . . . .  

Geocomposlte XXXXXX 
Phte 

IM 9m - 2000 

MD - MACHINE DIRECTION 
TD - TRANSVERSE DIRECTION 
DC#1984 Record#265 

I.,, .. . .'. , . , . . . , . , . . . . . . .  1 

Precision Geosynthetic Laboratories ,, :.:."...5"..' . .. ,. :. 



TABLE 3. 
MATERIAL PROPERTIES 

CLIENT: ADVANCED TERRA TESTiNG 
PROJECT: Present Landfill Design 

Date Received : 10/12/2004 
Date Reported: 1 0/19/2004 

Client Sample ID : ATT #3 L#C2-8-2-04-1948-200 

'1 .._. , 

QC'd by: & 
PGL Job No. : GO41248 

PGL Control No. : 581 1 
Material Description: Double Sided Geocornposite 

GEOCOMPOSITE: 
ASTM D4716 Transmissivity Tested at N o n e /  Pressure : 15,00Opsf, Gradient: 1 .0 ,  Seating Time: I hr 

Temperature of Test Water: 2p3 F Specimen Size: 12"x 12" 

Geosynthetlcs arranged as follows: 
Plate 

Geocornposlte XXXXXX 

Plate 

Thickness : 348.5 mils (Before) 

Thlckness: 279 mlls (After) 

~ ~~ 

Transmissivity (m,'/ sec.) 

OlREC T/ON 
SE DIRECTION 

DC# I 9b;-ibi&Id#265 
0 

Precision Geb-aihetic Laboratories 



' 0  TA c I .  
MATERIAL PROPERTIES 

CLIENT: ADVANCED TERRA TESTING 
PROJECT: Present Landfill Design 

Date Received : 10/12/2004 QC'd by: w c  
Date Reported: 1011 912004 PGL Job No. : GO41248 

PGL Control No. : 6809 Client Sample ID : ATT #1 L#C2-8-2-04-2015-200 
Material Description. Double Sided Geocornposlte 

ASTM 01505 Density (grams/ cm.3) 

ASTM 01603 Carb 

GEOCOMPOSITE: 
ASTM D4716 Transmissivity Tested at Normal Pressure ; 75,000 psf, Gradient: 7.0, Seating Time: 1 hr 

Temperature of Test Water 29,5 F SDecimen Size: 12"x 72" 

. . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Thickness : 341 mlls (Before) 
Thlcknass I 287 mils fAftnr1 

Geosynthetlcs arranged as follows: 

Plate 

Geocomposlte M0000( 

Plate 
. . . . . . .  . . . . . . .  . . . . . . .  . . . . . . .  . . . . . . .  
. . . . . . .  . . , . . , . . . . . . . .  . . . . . . .  I 

MD - MACHINE DIRECTION 
TO - TRANSVERSE DIRECTION 
DC#1984 Recorn265 Precision Geosynthetic Laboratories 



TABLE 5. 
MATERIAL PROPERTIES 

CLIENT: ADVANCED TERRA TESTING 
PROJECT: Present Landfill Design 

Date Received : 1011212004 
Date Reported: 10119/2004 

Client Sample ID : ATT #5 L#C2-8-2-04-2048-200 
Material Description: Double Sided Geocomposlte 

SPECIMENS 

Qc'd by: ~6 
PGL Job No. : GO41248 

PGL Control No. : 5813 

~~ 

I 2 3 4 5 6 7 8 9 . . . .  ........................ . . . . . . . . . . . .  . . . . . . . . . . .  . . . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . . . .  . . . . . . . . . . . . .  . . . . . . . . . . .  METHOD DESCRIPTION . . . . . . . . . . .  . . . . . . . . . . .  . . . . .  . . . . . . . . . . . .  . . . . . . . . . . .  I:;:;:;:;:::::::, . . . . . . . . . . .  . . . . . . . . . . . .  . . . . . . . . . . .  . . . . . . . . . . . .  . . . . . . . .  . . . . . . . . . . .  . . . . . . . .  ............. . . . . . . . . . . .  . . . . . . . . . . . .  . . . . . . . . . . .  . . . . . . . . . . . .  . . . . . . . . . . .  
. . , ,  GEONET COMPONENT: 

ASTM D1505 Density (grams/ cm.3) 

ASTM 01603 

. . . . . . . . . . . . . .  . . . . . . . . . . . . . . .  :.:,:.::I : . . .  

$6 . . .  

I GEOCOMPOSITE: 
ASTM 04716 Transmissivity Tested at NonnelPressum : f5,000psf, Gredient: f . 0 ,  Seating Time: f hr ..................... : . . . . . . . . .  . . . . . . . . .  ::I . . . . . . . . . . . .  Temperature of Test Water: a43 F Specimen Size: f2"x 12" 

Transmissivity (mai/ sec,) . . . . . . . . . . . . . . . . . .  

. . . .  , . * .  , . . .  . . . .  . . . .  . . . .  
,.,.. . 

Geosynthetlcs arranged as follows: Thlckness : 342.5 mils (Before) 

Plate Thlckness: 272 mils (At 

. . . . . . . .  . . . . . . .  Qeocomposlte 1:::::::::::::':':':':::I . . . . . . . .  . . . . . . . . . . . .  . . . . . . .  I:;:;:';;:':;;:: Plete . . . . . . . . . . . .  . . . . . . . . . . . .  

TD - Tt a 
Precision Ge&ihetlc Laboratories 



TAB,, 4. 
MATERIAL PROPERTIES 

CLIENT: ADVANCED TERRA TESTING 
PROJECT: Present Landfill Design 

Date Received : 1011212004 
Date Reported: 10/19/2004 

Client Sample ID : ATT #4 L#C2-8-2-04-2111-200 
Material Description: Double Sided Geocomposite 

QC'd by: & 
PGL Job No. : GO41248 

PGL Control No. : 581 2 

. . . . . . . . . .  . . . . . . . . . . . .  ......................... . . . . . . . . . . . .  
. . . . . . . . . . .  . . . . . . . . . . .  

GEONET COMPONENT: . . . . . . . . . . .  . . . . . . . . . . .  4STM 01 505 Density (grams/ cmS3) . . . . . . . . . .  . . . . . . . . . . .  I 

' ASTM 01603 
. . , .  

G EOCOMPOSITE: 
ASTM 047 16 Transmissivity Tested at Normal Pressure :a psf, Gradient: u, Seating Time: hrs 

Temperature of Test Water: a 7  F Specimen Size: 12"x 12" 

Transmissivity . . . . . . . . . . . .  (m.'/ sec.) . .  

;d:zE;ij . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . .  .:- .- . . .  
. . . . . . .  

~ . . .  . ,  , .  
. . . . . . .  . .  

. . . . . . . . . . . . . . . . . . .  

Plate Thickness : 349.5 r ...._ ,-....., 
Plate 

Geocomposite XXXXXX 

MD - MACHINE DIRECTION 
TD - TRANSVERSE DIRECTION 
OW1984 Recorn265 bd Precision Geosynthetic Laboratories ...... ,".. , . . . .  .... . i .... 



TABLE 7. 
MATERIAL PROPERTIES 

CLIENT: ADVANCED TERRA TESTING 
PROJECT: Present Landfill Design 

Date Received : 1011212004 
Date Reported: 1011912004 

Client SamPle ID : ATT #7 L#C2-8-2-04-2160-200 
Material Description: Double Sided Geocomposlte 

QC'd by: m6 
PGL Job No. : GO41248 

PGL Control No. : 581 5 

ASTM D1505 

ASTM 01603 

GEOCOMPOSITE: 
ASTM 04716 Transmissivity Tested et 

Geosynthetlcs amnged as follows: 

Plate 

Geocomposlte XXXOCX 

Plate 

Thlckness: 347 mlls (Before) 
Thlckness: 274.5 mils (After) 

a ,."a'- 

Precision G&&ithetic Laboratories 



MATERIAL PROPERTIES 
CLIENT: ADVANCED TERRA TESTING 

PROJECT: Present Landfill Design 

Date Received : 10/12/2004 QC'd by: mc 
Date Reported: 10/19/2004 PGL Job No. : GO41248 

PGL Control No. : 5819 Client Sample ID : ATT #11 L#CZ-8-2-04-2196-200 
Material Description: Double Sided Geocomposite 

~~i: '"" '~ '~: ' ' ; ' : : . : ,  ...........l......:,:j GEONET COMPONENT: . . . . . . . . . .  

ASTM D4716 Transmissivity Tested at Normal Pressure : 15,OOOpsf, Gradient: 7.0, Seating Time: 1 hr 
Temperature of Test Weter: ap3 F Specimen Size: 12"x 12" 

. . . . . . . . . . . .  . . . . . . . . . . .  . . . . . . . . . . . .  ~ ~ ; ~ ; ~ : ~ : ~ : ~ : ~ : : : : ; ~ ; ~ : ~ ~  . . . . . . . . . . .  
. . . . . . .  . . . . . . . . . . .  . . ,  . . . . . . . . . . .  

ASTM 01603 Carb 

GEOCOMPOSITE: 

- 

Transmissivity (maz/ see.) 

. . . . . . . . . . . .  . . . . . . . . . . .  . . . . . . . . . . . .  . . . . . . . . . . .  . . . . . . . . . . . .  , . . , . , . , , . .  . . . . . . . . . . . .  . . . . . . . . . . .  . . . . . . . . . . . .  . . . . . . . . . . .  . . . . . . . . . . . .  . . . . . . . . . . .  . . . . . . . . . . . .  . . . . . . . . . . .  

Geosynthetlcs arranged as follows: Thlckness : 345 mlls (Before) 
Plate Thlckness : 172.5 mlls (After) 

Plate 

Geocomposlte XX>000( 

MD - MACHINE DIRECTION 
TD - TRANSVERSE DIRECTION 
Dm1984 Remd#265 Precision Geosynthetic Laboratories 



TABLE i o .  
MATERIAL PROPERTIES 

CLIENT: ADVANCED TERRA TESTING 
PROJECT: Present Landfill Design 

Date Received : 10/12/2004 
Date Reported: 1 0/19/2004 PGL Job No. : GO41248 

581 8 

QC'd by: 

Client Sample ID : ATT # l o  L#C2-8-2-04-2266-200 PGL Control No. : 
Material Description: Double Sided Geocomposite 

ASTM 01603 Car 

GEOCOMPOSITE: 
ASTM 047 16 Transmissivity Tested at Noma/ Pressure ; 2p9 psl, Gradient: fi, Seating Time: 1 hrs 

Temperature of Test Water: F Specimen Size: 12"x 12" 

Transmissivity (m.'/ sec.) 

Geocomposlte xxMo(x 
Plete 

0 
Precision Gec,>ltthetlc Laboratories 



I 

TAbcL e 2. 
MATE RIAL PROP ERTl ES 

CLIENT: ADVANCED TERRA TESTING 
PROJECT: Present Landfill Design 

Date Received : 1011212004 
Date Reported: 1011912004 

Client Sample ID : ATT #2 L#C2-8-2-04-2301-200 
Material Description: Double Sided GeocomDosite 

SPECIMENS 

QC'd by: f l c  
PGL Job No, : GO41248 

PGL Control No. : 581 0 

ASTM 01505 Den 

ASTM 01603 Car 
> 

' GEOCOMPOSITE: 
ASTM 0471 6 Transmissivity Tested at Normal Pressure psf, G r a d i e n t : u ,  Seating Time:J hrs 

Temperature of Test Water: m°F Specimen Size: 12"x 12" 
Transmissivity . . . .  . (m.'/ sec.) 

Geocomposite XXXXXX 

. ,.: ... - .. .. . 
.r ., , ' . . 

.. .. 
, . .  . .  ., . . .  .. . 

. '  . .  . , .  . .  .. 

MD - MACHINE DIRECTION 
TO - TRANSVERSE DlRECTlON 
DC#IQ84 Record#265 Preclsion Geosynthetic Laboratories 

i s 0  Dom - too0 



....... 
!' '; 
'. -' 

TABLE 9. 
MATERIAL PROPERTIES 

CLIENT: ADVANCED TERRA TESTING 
PROJECT: Present Landfill Design 

Date Received : 1011212004 
Date Reported: 1011 912004 

Client SamDle ID : ATT #9 No ID 

QC'd by: & 
PGL Job No, : GO41248 

PGL Control No. : 581 7 

3rtbIMtN3 

1 2 3 4 5 6 7 8 9 10 1. .:::::., A .V(l..'. ... .::: 
l:;:;~.:~::::~;:~:.:.~;~l . . . . . . . . . .  . . . . . . . . . .  GEONET COMPONENT: . . . . . . . . . . .  

GEOCOMPOSITE: 
ASTM D4716 Transmissivity Tested at Normal Pressure ; 15,00Opsf, Gradient: 7,0, Seatng Time: 7 hr 

Temperature of Test Water: j 

Material Description: Double Sided Geocornposite 
-ICC.I..C.IA 

1p3 OF Specimen Size: 72"x 12" 

Transmissivity (me'/ sec.) . . . . . . . . . . . . . . . .  

. . . . . . . . . . . .  . . . . . . . . . . . .  . . . . . . . . . . .  . . . . . . . . . . . .  . . . . . . . . . . .  . . . . . . . . . . . .  . . . . . . . . . . .  . . . . . . . . . . . .  . . . . . . . . . . .  . . . . . . . . . . . .  . . . . . . . . . . .  . . . . . . . . . . . .  . . . . . . . . . . .  . . . . . . . . . . . .  . . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . . . .  . . . . . . . . . . .  . . . . . . . . . . . .  . . . . . . . . . . .  

. .  
Thlckness: . 340 mll. 

. . , *,. * .  , , . , . 
. .  

. .  
Geosynthetlcs arranged as follows: 

Plate Thlckness : 269.5 mlls (After) 

Geocomposlte 

Plate 

DlRECTiON 0 
Precision Ge. - M e t i c  Laboratories 

. .  

\ 



TAbL;, e*. 
MATERIAL PROPERTIES 

CLIENT: ADVANCED TERRA TESTING 
PROJECT: Present Landfill Design 

Date Received : 1011212004 QC'd by: mc 
Date Reported: 1011912004 PGL Job No. : GO41248 

581 6 Client Sample ID : ATT #8 R#2230 PGL Control No. : 
Material Description, Double Sided Geocomposite 

1~~:~:~:~:~~~:~:~:~:~~:~ l  
GEONET COMPONENT: . . . . . . . . . .  . . . . . . . .  

ASTM 047 16 Transmissivity Tested at Normal Pressure : J@ psf, Gradient: u, Seating Time: hrs 
Temperature of Test Water: 2QJ F Specimen Slze: 12"x 12" 

. . . . . . . . . . . .  1':::::::::;:':':::::::'I . . . . . . . . . . .  

. . . . . . . . . . . .  . . . . . . . . . . .  . . . . . . .  . . . . . . . .  . . . . . . . . . . .  ............... 

Geosynthetlcs arranged as follows: 
Plate 

Geocomposlte XXXXXX 

Plate 

Thickness : 351.5 mlls (Before) 

Thlckness: 345 mlls (After) 

ASTM D1603 Carb 

GEOCOMPOSITE: 

MD - MACHlNE DlRECTlON 
TD - TRANSVERSE DlRECTlON 
DC#1984 Record#265 

,IS0 9001 - 1000 , - 

Precislon Geosynthetlc Laboratorles 
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Data Checked By: ,)$'@ Date: l o  I 1'8/d/ 
Filename: K:/TT26 17/TTRP2230.lwp 



MASSRlNIT AREA (GEOTEXTILE) 
N3TM D 526t 

CUENT:Tetra TedtRMC 
PROJECTROCATION F’resent Landfin DesigwRFETS. Golden, CO 

LOT NO. C2-82-04-1917-2OO C2-82-04- 191 7-200 
SHIFT 4 4 
DATE SAMPLED 09-17-04 09-17-04 
SAMPLE NO. 1 2 
DATE TESTED 1&15-04 JTR 10-1504 JTR 
ROLL IDENTIFICATION TEXDRAIN 200 DS8 TEXDRAIN 200 DS8 

MASSfllNIT AREA DETERMINATIONS 

Sample Width Qn) 3.980 4.000 
Sample Area (anz) 204.39 206.97 

Mass of Sample (gms) 6.75 7.20 

Sample Length (in) 7.960 8.020 

MassRlnit Area (gms/m2) 330.2 347.9 

Average Massfunit Area (5 Samples) (gms/n?) 
Average Masanit Area (5 Samples) (oz/yd3) 

JOB NO.: 2617-02 

C2-8-2-O4-1917-2oO C2-8-2-04-1917-2oO C2-8-2-04-1917-200 
4 4 4 

0417-W 09-17-04 09-17-04 
3 4 5 

10-1504 JTR 10-1!j-04 JTR 10-1504 JTR 
TEXDRAIN 200 DS8 TEXDRAIN 200 DS8 TEXDRAIN 200 DS8 

8.Ooo 8.050 8.m 
4.030 4.010 4.000 

208.00 208.26 206.45 
469.2 403.3 345.8 
9.76 8.40 7.14 

379.3 
11.2 

Data entered by SR , . Date: 
Data checked by 3j-R 
FileName: 

1011 812004 

ADVANCED TERRA TESTING. INC. 

I. 



MASSNNITAREA ( G E O m L E )  
ASTM D 5261 

CUENT:Teba TecbRMC 
PROJECTROCATION Present Landfill DesigrtRFETS. Golden. CO 

JOB NO.:2617-02 

LOT No. c2-82-04-194~200 ~2-82-061948200 c2-e2-04-iwa200 c2-a2-04-1948200 c2-~2-04-194~200 
SHIFT 2 2 2 2 2 
DATE SAMPLED 09-18-04 09-18-04 09-18-04 09-18-04 0418-04 
SAMPLE NO. 1 2 3 4 5 

10-1504 m 10.1544 JTR DATE TESTED 10.1504 JTR 10.1544 m 10-1- JTR 
ROLL IDENTIFICATION TEXDRAIN 200 DS8 TEXDRAIN 200 DS8 TEXDRAIN 200 DS8 EXDRAIN 20O DS8 EXDRAIN 200 DS8 

MASYllNIT AREA DETERMINATIONS 
Sample Length (in) 8.010 8.OOo 8.000 8.000 8.010 
Sample Widvl (in) 4.000 4.000 4.000 4.000 3.990 
Sample Area (un') 206.71 206.45 206.45 206.45 206.19 
Mass/Unit Area (gmdrnl) 3532 363.3 397.7 402.5 440.4 
Mass of Sample (gms) 7.30 7.50 8.21 8.31 9.08 

Average MassNnit Area (5 Samples) (gms/d) 
Average MassNnit Area (5 Samples) (ozlyd.') 

. -  

Data entered by: 
Data checked by: .)T 
FileName: 

Date: 

TTMA1948 

391.4 
11.5 

10/1y2004 

ADVANCED TERRA TESTING. (NC. 

0. . 



MASSNNIT AREA (GEOTMTILE) 
ASTM D 5261 

CUENT:Tetra T ~ ~ F R M C  
PROJECT/LOCAllON present Landfill Design-RFETS. Golden. CO 

JOB NO.:2617-02 

LOT NO. c2-8-244-2015200 c2-8-244-2015200 c2-8-2-04-2015200 c2-8-2-04-2015-200 c2-8-2-04-2015-200 
SHIFT 2 2 2 2 2 
DATE SAMPLED 041404 09-19-04 09-1404 09-19-04 09-19-04 
SAMPLE NO. 1 2 3 4 5 
DATE TESTED 10-1544 JTR 10-1544 JTR 10-15-04 JTR 10-1504 JTR 10-1504 JTR 
ROLL IDENTIFICATION T M D W N  200 DS8 TEXDRAIN 200 DS8 TEXDRAIN 200 DSB TEXDRAIN 200 OS8 TMDRAIN 200 DS8 

MASSUNIT AREA DETERMINATIONS 
Sample Length (in) 7.980 7.970 7.980 7.960 8.OOo 
Sample Width (in) 4.000 4.000 3.960 4.010 4.000 

Mass of Sample (gms) 7.00 5.91 7.96 8.16 7.63 

Sample Area (un') 205.94 205.68 203.88 205.93 206.45 
MassNnit Area (gmdm2) 339.9 287.3 390.4 396.2 369.6 

Average MassNnit p e a  (5 Samples) (gms/&) 
Average MassNnit Area (5 Samples) (ow@) 

356.7 
10.5 

Data entered by. Date: 
Data checked by. ak 
FileName: ITMA2015 

10/15/2004 

ADVANCED TERRA TESTING, INC. 



MASSNNIT AREA (GEOTEXTtLE) 
ASTM D 5261 

CUENtTeba TecbRMC 
PROJECTROCATION Resent Landfil Design-RFETS. Golden. CO 

JOB NO;: 261 7-02 

LOT NO. c2-a-2-06204~200 c2-8-2-04-2048-200 c2+2-04-204~200 c2-a2-04-204am 
SHIFT 4 4 4 4 
DATE SAMPLED 09-1404 041404 09-19-04 041404 
SAMPLE NO. 1 2 3 4 
DATE TESTED 161504 m 1615-04 JTR 10-1504 m 10-1504 JTR 
ROLL IDENTIFICATION TEXDRAIN 200 DS8 TEXDRAIN 200 DS8 EXDRAIN 200 DS8 TEXDRAIN 200 DS8 

MASSUNIT AREA DETERMINATIONS 
Sample Length (in) 
Sample width (in) 
Sample Area (cm3 
M a w n i t  Area (gms/m3) 
Mass of Sample (gms) 

Average MassNnit &ea (5 Samples) (gms/m3 
Average MassNnit &ea (5 Samples) (cu/yq 

Data entered by: 
Data checked by: 
FileName: 

8.000 8.000 8.020 8.020 
4.000 4.030 4.070 4 .OOo 

206.45 208.00 210.59 206.97 
352.6 346.6 414.6 390.4 
7.28 7.21 8.73 8.08 

375A 
11.1 

10115/M04 

ADVANCED TERRA TESTING, INC. 

c2-8-2-04-ma200 
4 

09-19-04 
5 

10-15-04 JTR 
TEXDRAIN 200 OS8 

8.030 
4.010 

207.74 
372.6 
7.74 



MASSUNK AREA (GEOTEXTILE) 
ASTM D 5261 

CLIENT Tetra Tech-RMC 
PROJECTROCATION Present Landfill DesigrrRFETS. Golden. CO 

LOT NO. c2-8-2-04-2111-200 c2-8-2-04-2111-200 
SHIFT 4 4 
DATE SAMPLED 0420-04 09-20-04 
SAMPLE NO. 1 2 
DATE TESTED 10-15-04 JTR 10-1!%04 JTR 
ROLL IDEMlFlCATlON TMDRAIN 200 DS8 TEXDRAIN 200 DS8 

MASSNNIT AREA DETERMINATIONS 
Sample Length (in) 8.000 8.010 
Sample width (in) 4.000 4.030 
Sample Area (&) 206.45 208.26 
MassNnit Area (gms/rrV) 383.1 340.4 
Mass of Sample (gms) 7.91 7.09 

Average MassNnit Area (5 Samples) (gms/n?) 
Average MassNnit Area (5 Samples) (ozlyd’) 

JOB NO.: 2617-02 . 

c2-8-2-04-2111-200 c2-8-2-04-2111-200 c2-8244-2111-200 
4 4 4 

042004 0420-04 0420-04 
3 4 5 

10-1504 m 10-15-04 JTR 10-1504 JTR 
TEXDRAIN 200 DS8 TMDRAIN 200 DS8 TEXDRAIN 200 DS8 

8.000 8.000 7.990 
4.000 4.000 3.980 

206.45 206.45 205.16 
323.1 410.3 357.8 
6.67 8.47 7.34 

362.9 
10.7 

Date: 
Ete: 1 o l/b/ocl 

Data entered by: 
Data checked by. 3Tk 
FileName: nMA2111 

10/1Y2004 

ADVANCED TERRA TESTING. INC. 



MASSNNlTAREA (GEOTEXTILE) 
ASTM D 5261 

CUENTTetra TecttRMC 
PROJECTROCATION present Landfill DesigwRFETS. Golden. CO 

LOT NO. c2-8-2-04-216wOo 
SHIFT 3 
DATE SAMPLED 09-21-04 
SAMPLE NO. 1 
DATE TESTED 10-15-04 JTR 
ROLL IDENTIFICATION TEXDRAIN 200 DSB 

MASSUNIT AREA DETERMlNATlONS 
Sample Length (in) 8.000 
Sample width (in) 4.000 
Sample Area (cm') 206.45 

Mass d Sample (gins) 10.06 
MassNnit Area (gms/m2) 487.3 

Average MasslUnit Area (5 Samples) (gmslrrf) 
Average MassNnit Area (5 Samples) (ozlyw 

.... 

Data entered by: 
Data checked by314 
FileName: 

Date: 
SR Date: p1/6fQv 
TlTMA2160 

cza2-04-21-200 
3 

0421104 
2 

10-15-04 JTR 
TEXDRAIN 2 0  DS8 

8.OOO 

202.84 
364.8 
7.40 

3.930 

JOB NO.:2617M' 

C2-82-04-216Ckrn 
3 

0421-04 
3 

10-15-04 JTR 
TEXDRAIN 200 DS8 

7.950 
3380 

204.14 
373.3 
7.62 

374.4 
11.0 

C2-8-2-04-2160-200 
3 

09-21-04 
4 

10-1504 JTR 
TEXbRAIN 200 DS8 

1011 y2004 

ADVANCED TERRA TESTING, INC. 

7.980 
3.950 

203.36 
322.6 
6.56 

c2-8-2-04-216&200 
3 

09-21-04 
5 

10-15-04 JTR 
TMDRAlN 200 DS8 

7.990 
3.990 
205.68 
323.8 
6.66 



MASSNNIT AREA (GEOTMTILE) 
ASTM D 5261 

CUEHT:Tetra Tech-RMC 
PROJECTROCATION Present Landfill Desigr+RFETS. Golden. CO 

JOB NO.: 2617-02 

LOT NO. 62-82-04-2195200 c2-82-04-21~200 c2-a244-219~i-200 c2-~2-04-21~200 c2-~2-04-2196-200 
SHIFT 3 3 3 3 3 
DATE SAMPLED 09-22-04 09-22-04 09-22-04 09-22-04 0422-04 
SAMPLE NO. 1 2 3 4 5 
DATE TESTED 10.15-04 JTR 10-1504 m 10-15-04 JTR 10-1504 JTR 10-1504 JTR 
ROLL IDENTIFICATION TEXDWUN 200 DS8 TEXDRAIN 200 OS8 TEXDRAIN 200 OS8 TEXDRAIN 200 DS8 TWRAIN 200 DS8 

MASSIUNIT AREA DETERMINATIONS 
Sample Length (in) 7.960 8.000 7.920 7.900 8.020 
Sample Width (in) 4.000 3.960 3.990 4.000 4.000 
Sample Area (un') 205.42 204.39 203.88 203.87 206.97 
MassRlnit Area (gms/mz) 319.8 388.0 368.4 333.1 388.0 
Mass of Sample (gms) 6.57 7.93 7.51 6.79 8.03 

Average MassRlnR Area (5 Samples) (gmslm?) 
Average MassNnit Area (5 Samples) (ozlyd? 

I 

Data entered by: 
Data checked by:_! 
FileName: 

T - 

359.4 
10.6 

1011 5Roo4 

ADVANCED TERRA TESTING, INC. 



MASSNNIT AREA (GEOTD(TILE) 
ASTM D 5261 

CUENT:Tetra Tech-RMC 
PROJECTROCATION Present Landfill DesipRFETS. Golden. CO 

LOT NO. c2-a2-04-2266-200 
SHIFT 3 
DATE SAMPLED 0423-04 
SAMPLE NO. 1 
DATE TESTED 10-1!5-04 JTR 
ROLL IDENTIFICATION EXDRAIN 200 DS8 

MASSNNIT AREA DETERMINATIONS 
Sample Length (in) 7.970 
Sample Width (in) 4.000 
Sample Area (an') 205.68 
MassNnit Area (gmslm') 329.6 
Mass of Sample (gms) 6.78 

Average Mass/Unit Area (5 Samples) (gmslmf) 
Average MassRlnit Area (5 Samples) (orlycl') 

Data entered by: 
Data checked by JrR 
FileName: 

c2-a2-04-22~+200 
3 

09-23-04 
2 

10-1506 JTR 
TEXDRAIN 200 DS8 

8 . m  
4.000 

206.45 
362.8 
7.49 

JOB NO.:2617-02 

c2-a2-04-2266200 
3 

0423-04 
3 

10-1506 m 
TEXDRAIN 200 DS8 

8.030 

208.78 
402.3 
8.40 

4.030 

3 
0423-04 

4 
10-1506 JTR 

TEXDRAIN 200 DS8 

8.020 
4.000 

206.97 
368.7 
7.63 

c2-a234-2266-200 
3 

09-23-04 
5 

10-1!34 JTR 
TEXDRAIN 200 DS8 

8.000 
4:Ooo 

206.45 
370.5 
7.65 

366.8 
10.8 

1011 8/2004 

ADVANCED TERRA TESTING. INC 



MASSNNK AREA (GEOTEXTILE) 
ASThl D 5261 

CUEW-Tetra Tech-RMC JOB NO.:2617-02 
PROJECTROCATION Present Landfill DesigMETS, Golden. CO 

LOT NO. C2-8-2-04-2301-200 C2-&2-od2301~200 C2-8-2-04-2301-200 C2-82-04-2301-200 C2-8-2-04-2301-200 
SHIFT 3 3 3 3 3 
DATE SAMPLED 0424-04 09-24-04 09-24-04 09-24-04 09-24-04 
SAMPLE NO. 1 2 3 4 5 
DATE TESTED 10-15-04 JTR 10-15-04 JTR 10-15-04 JTR 10-15-04 JTR 10-1504 m 
ROLL IDENTIFICATION TEXDRAIN 200 DS8 TEXDRAIN 200 DSB TEXDRAIN 200 DS8 TEXDRAIN 200 DS8 TEXDRAIN 200 DS8 

MASSlUNK AREA DETERMINATIONS 
Sample Length (in) 8.000 8.Ooo 7.960 7.980 8.000 
Sample Width (in) 4.030 4.000 4.000 4.000 4.000 
Sample Area (ant) 208.00 206.45 205.42 205.94 206.45 
Mass/Uni! Area (gms/m*) 408.7 387.5 349.5 326.3 m . 2  
Mass of Sample (gms) 8.50 8.00 7.18 6.72 7.54 

Average M a d n i t  Area (5 Samples) (gmSrn?) 
Average MdassNnit Area (5 Samples) (ozlydl) 

367.4 
10.8 

Data entered by. 
Data checked by: >T p 
FileName: 

1 Of 15l2004 

ADVANCED TERRA TESTING. INC. 



p i  r i 

MASSNNIT AREA (GEOTEXTILE) 
A!ST?4 D 5261 

CLIENT: Teba TechRMC 
PROJECTROCATION Present Landfil D e s i i F E T S .  Golden. CO 

LOT NO. 
SHIFT 

No Identification 

DATE SAMPLED 
SAMPLE No. 1 
DATE TESTED 10-1504 JTR 
ROLL IDENTIFICATION TEXDRAIN 200 DS8 

MASSNNlT AREA DETUWIINATIONS 
Sample Length (in) 8.000 
Sample W m  (in) 3.960 
Sample Area (a+) 204.39 
MasslUnif Area (gms/&) 367.4 
Mass of Sample (gms) 7.51 

Average MassNnit Area (5 Samples) ( g d d )  
Average MwNnit  Area (5 Samples) (-8) 

i 

Data entered by: 
Data checked by: AT fi 
FileName: 

No Identification 

2 
10-1504 m 

TMDRAIN 200 DS8 

8.000 
3.950 
203.87 
354.6 
7.23 

JOB NO.:2617-02 

No Identification 

3 
10-15-04 JTR 

TEXDRAIN 200 DS8 

8.OOO 
4.040 
208.52 
396.6 
8.27 

353.7 
10.4 

No Identification 

4 
1,&1504 JTR 

TEXDRAIN 200 DS8 

1 Oil woo4 

ADVANCED TERRA TESTING. INC. 

No Identification 

5 
10-15.w JTR 

TEXDRAIN 200 DS8 

7.900 
3.980 
202.85 
379.1 
7.69 

8.000 
4:000 
206.45 
270.8 
5.59 



MASYUNlT AREA (GEOEXTILE) 
ASTM D 5261 

CLIENT: Tetra Tech-RMC 
PROJECTLOCATION Present Landfill Design-RFETS. Golden. CO 

LOT NO. 
SHIFT 
DATE SAMPLED 
SAMPLE NO. 

2230 

1 

2230 

2 

JOB NO.: 2617-02 

2230 

3 

2230. , ' 

4 

2230 

5 
DATE TESTED 10-15-04 JTR 10-1504 JTR 10-1504 JTR 1 & 1 W  rn 1&1504 JTR 
ROLL IDENTIFICATION TEXDRAIN 2 0  OS8 TWRAIN 200 DS8 TEXDRAIN 200 DSB TWDRAlN 200 DS8 TEXDRAIN 200 DS8 

MASSNNIT AREA DETERMINATIONS 

Sample width (in) 3.980 3.980 4.000 4.000 4.020 
Sample Length (in) 8.000 8.000 8.000 8.000 7.990 

Sample Area (an') 205.42 205.42 206.45 206.45 207.22 
MasslUnit Area (gms/mz) 342.7 390.9 327.0 342.9 368.2 
Mass of Sample (gms) 7.04 8.03 6.75 7.08 7.63 

Average Mass/Unit Area (5 Samples) (gmslnf) 
Average MassNnit Area (5 Samples) (ozlyw 

354.3 
10.5 

Data entered by: SR Date: 
Data checked by: Jyp 
FileName: TTMA2230 

Date: \o I / 6 b  7 1011 woo4 
ADVANCED TERRA TESTING. INC. 



October 20,2004 

Sharon Roberts 
Advanced Terra Testing 
833 Parfet Street 
Lakewood, CO 8021 5 

Dear Ms. Roberts: RE: Present Landfill Desian / Proi # 2617-02 

Thank you for consulting Precision Geosynthetic Laboratories for your material testing needs. 

Enclosed is the final laboratory report for the testing of eleven (1 1) Non Woven Geotextile 
samples received October 15,2004. 

It should be noted that the test specimen and test sample used for this report was believed to be 
representative of the material produced under the designation herein stated. However, these 
results are indicative of only the specimens that were actually tested. The testing herein is based 
upon accepted industry practice as well as the test method listed. Precision Geosynthetic 
Laboratories neither accepts responsibility for nor makes claims to the final use and purpose of 
the material. 

By accepting the data and results represented on this report, Client agrees to limit the liability of 
Precision Geosynthetic Laboratories from Client and all other parties for claims arising out of the 
use of this data to the cost for the respective test(s) represented in this report, and Client agrees 
to indemnify and hold harmless Precision Geosynthetic Laboratories from and against all liability 
in excess of the aforementioned limit. 

The test data and all associated project information shall be held in confidence, not to be 
reproduced except in full and disclosed to other parties with the authorization of Client. 

It is a company policy to keep the physical records of each job for 2 years since the receipt of the 
samples and keep the electronic file for 7 years. Failed seam samples are kept for 7 years; 
good seam samples are disposed after 2 weeks and conformance samples are disposed 
after 1 month. Should you need us to keep them longer, please advise us in writing. 

If you have any questions or if we may be of further service, please do not hesitate to call at 800- 
522-4599. 

Sincerely, 

PRECISION GEOSYNTHETIC LABORATORIES 

Maria Espitia 
Quality Assurance 

Enclosure: (Job No. G041273) 

Cora B. Queia 
Vice President 

1160 North Gilbert Street, Anaheim, CA. 92801, Tel# 714-520-9631, Fax# 714-520-9637 
DC#2000 ReCord#281 
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Precision Geosynthetic Laborbtones 

CLIENT Advanced Terra Testing 
PROJECT Present Landfill Design / Proj # 261762 

((-, 

VERIFICATION OF MATERIAL PROPERTIES 
(PGL Job No. 6041273) 

MATERIAL DESCRIPTION: Non Woven Geotextile 

SAMPLE(S1 SENT BY: Advanced Terra Testing 

DATE RECENED: October 15,2004 

SAMPLE IDENTIFICATIONS: 

SAMPLE ID 

ATT#l L#C2-8-2-04-2015-200 
An#; !  L#C2-8-2-04-2301-200 
ATT#3 L#C2-8-2-04-1948-200 
A T T a  L#C2-8-2-04-2 1 1 1-200 
ATT#5 L#C2-8-2-04-2048-200 
ATTM L#C2-8-2-04-1917-200 
ATT#7 L#C2-8-2-04-2 160-200 
ATT# R#2230 
ATTM No ID 
ATT#lO LK2-8-2-04-2266-200 
A l T # l l  L#C2-8-2-04-2196-200 

TESTS REQUIRED: 

TEST METHOD 

ASTM D4751 

DATE REPORTED: October 20.2004 

PRECISION CONTROL NUMBER 

5943 
5944 
5945 
5946 
5947 
5948 
5949 
5950 
5951 
5952 
5953 

DESCRIPTION 

Apparent Opening Size (AOS) 

TEST CONDITIONS: The samples were conditioned for a minimum one hour in the laboratory 
at 22 2 2OC (71.6 2 3.6'F) and at 60 2 10% relative humidity prior to test. 

. . .._..*, TEST RESULTS: 
= 

in which the data are reported are marGed in Table 1. The units 

IC LABORATORIES 

.-,Quality Assurance 

01, 

Cora B. ueia 
Vice Presidint 

1160 North Gilbert Street, Anaheim, CA. 92801, TeU 714-520-9631, Fax# 714-520-9637 
DC#2000 RecOrdg281 



TA'L "0 1. 
MATERIAL PROPERTIES 

CLIENT: ADVANCED TERRA TESTING 
PROJECT: Present Landfill Design I Proj # 2617-02 

Date Received: 1011 512004 
Date Reported: 10/20/2004 

Material DescriDtion: Non Woven Geotextile 

QC'd By: &I 
PGL Job No.: GO41273 

SPECIMENS 

-8-2-04-201 5-200 PGL Control No. 
ASTM 04751 Apparent Opening Size (U.S. standard sieve size) 

ASTM 04751 App 

I 
Client Sample ID: ATT#2 L#C2-8-2-04-2301-200 PGL Control No. 5944 
ASTM 04751 ADDarent ODenina Size (U.S. standard sieve size) 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

, ,  - 
Specimens were tested 8s directed in Test Method 

: : : : i ~ ~ ~ ~ ~ ~ ~ : ~ : ~ : ~ ~ : ~ ~ ~ ~ ~ : ~ : ~ : ~ ~ ~ o . j ~ ~ ~ : ~ ~ ~ : ~  . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . .  . .  

04751. Type of sieve sheker used is W.S. Tyler Rotep. 

. . . . .  

. . .  . . . .  . . .  . . . .  . . .  . . . .  . . .  . . . .  
. . . . . . . .  . . . . . . .  . . . . . . . .  . . . . . . .  . . . . . . . .  . . . . . . .  . . . . . . . .  . . . . . . .  

. . . . . .  . . . . . .  . . . . . .  . . . . . .  
. . . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  , .  . . . . .  

ASTM D4751 Apparent Opening Size (mm), 1 : ~ : ~ : ~ : ~ : ~ : ~ ~ ~ : ~ : i : ~ : ~ : ~  . . . . . . . . . . . .  . . . . . . . . . . . .  1;;;;: r . .  

. . . . . . . . . . .  

Sped 

Client Sample ID: ATT#3 L#C2-8-2-04-1948-200 PGL Control No. 5945 
ASTM 04751 Apparent.Opening Size (U.S. standard sieve size) 

ASTM 04751 

MD -MACHINE DIRECTION 
TO - TRANSVERSE DIRECTION 
Dc#l991 RecoM272 

(:i::i::::;::::::::::"3 . . . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . . .  

? Precision Geosynthetic Laboratories 
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T A ~ E  I. 
MATE RIAL PROP E RTI ES 

CLIENT: ADVANCED TERRA TESTING 
PROJECT: Present Landfill Deslgn I Proj # 2617-02 

Date Received: 1011512004 
Date Reported: 1012012004 

Material Description: Non Woven Geotextile 

QC'd By: 
PGL Job No.: GO41273 

PGL Control No. 

Specimens were tested as directed in Test Method-04751. TvPe of sieve shaker used is W.S. Tvler RotaD. 

Client Sample ID: ATT#5 L#C2-8-2-04-2048-200 PGL Control No. 5947 
ASTM 04751 Apparent Opening Size (US. standard sieve size) 

ASTM 04751 Apparent Opening Size (mm) 

Client Sample ID: A U # 6  L#C2-8-2-04-1917-200 PGL Control No. 5948 
ASTM D4751 

ASTM 04751 App 

DIRECTION 
TD - T SE DlRECT/ON 
DC#19'b :ucOrd#272 ? Laboratories 



TAL ._ I. 
MATERIAL PROPERTIES 

CLIENT: ADVANCED TERRA TESTING 
PROJECT: Present Landfill Design I Proj # 2617-02 

Date Received: 10/15/2004 
Date Reported: 1012012004 

Material Description: Non Woven Geotextlle 

QC'd By: Vd 
PGL Job No,: GO41273 

Client Sample ID: ATT#7 L#C2-8-2-04-2160-200 PGL Control No. 5949 I I I ASTM 04751 Apparent Opening Size .(U.S. standard sieve size) 
Spec1 

ASTM 04751 App 

Cllent Sample ID: ATTM R#2230 PGL Control No. 5950 
ASTM 04751 Apparent Opening Size (U.S. standard sieve size) 

. . . . . . . . .  . . . . . . . . . . . .  . . . . . . . . . . . .  . . . . . . . . . . . .  . . . . . . . . . . . .  .................. . . . . . . . . . . . .  . . . . . . . . . . .  I:::::.. . . . . . . . . . . . .  ................ 1 . . . . . . . . . . .  . . . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . . . .  
Spec1 

ASTM 04751 App 

Client Sample ID: ATW9 No ID PGL Control 'No. 5951 
ASTM D4751 

ASTM 04751 

MD - MACHINE DIRECTION 

OC#1991 RewM272 
TD - TRANSVERSE DlRECTION 

. . . . . . . . . . . . . . .  . . . . . . . . . . . . . . .  . . . . .  . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . .  

......................... . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . .  

? Precision Geosynthetic Laboratories 



. ... ,\ 

TAKLE I. 
MATERIAL PROPERTIES 

CLIENT: ADVANCED TERRA TESTING 
PROJECT: Present Landfill Design I Proj # 2617-02 

~L '3 

Date Received: lOH512004 QC'd By: m6 
Date Reported: 1012012004 PGL Job No.: GO41273 

Material Description: Non Woven Geotextile 

Client Sample ID: ATT#lO L#C2-8-2-04-2266-200 PGL Control No. 5952 
ASTM 04751 Apparent Opening Size (US. standard sieve size) , 

Client Sample ID: ATT#Il L#C2-8-2-04-2196-200 PGL Control No. 5953 
ASTM 04751 Apparent Opening Size (U.S. standard sieve size) 

MD - MP' DIRECTION 
T D x D I R E C T I O N  
DC#lSli, ~ e ~ 0 r d # 2 7 2  ? Precision Geb-jnthetic Laboratories 
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833 Parfet Street Lakewood. Colorado 80215 (303) 232-8308 Fax: (303) 232-1579 



Rahe, John -- MFG, Inc. 

From: 
Sent: e To: 
cc: 
Subject: 

Rahe. John -- MFG. Inc. 
Tuesday, January 25.'2005 4:43 PM 
'Robert.Davis@rfets.gov' 
'josh.valen tine@ttrmc.com' 
QA Laboratory Testing of FML Destructive Seams at the PLF 

Bob. 

The three destructive seam samples (DFP-020. DFP-040 and DFP-060) of the 60-mil LLDPE from the top of the PLF 
closure (west of the 5980 line) recently delivered to Advanced Terra Testing have been tested. Each of the three samples 
was tested for shear and peel strength of the seams in accordance with ASTM D 6392 with five specimens of each sample 
tested. Both seams (A and 6) of the double fusion seams were tested for peel strength. 

The average seam shear strength was approximately 100.9 pounds per inch, which is approximately 10 percent higher 
than the specified minimum of 90 I b s h  and the peel strengths of the seams averaged approximately 91 Ibs/in. which is 
approximately 20 percent higher than the minimum specified peel strength of 75 Ibslin. These are in the same general 
range as the QC tests on field destructive seams. 

These tests provide sufficient QA laboratory coverage of the FML field seams installed to date west of the 5980 line. 

The laboratory QA conformance tests of the new FML. GCL and GDN materials recently delivered to ATT are almast 
complete and will be reported to you soon. Initial indications are that the material tests are acceptable to this point. 

Let me know if you have any questions. 

Regards, 
John 

John H .  Rahe, P.E. 
Tetra TechlMFG 
303-447-091 3 (ext. 104) 

e 
1 



Client: Tetra Tech-RMC 
Job No.: 2617-03 

120 

100 

80 
A 

D - g 60. 
0 J 

40 

2 0 -  

0 

Location: 

Test Device: Five Station 

Present Landfill Design - RFETS 
I Sample: DFP-020 

- 

- 

- 

Load Cells: 500 Ib. 

Test Type: 
Material Type: 60 mil LLDPE 

Tested By: JTR 
Data Entered By: SR 
Displacement Rate: 20 inlmin 
Grip Seperation: 6.13' 

Seam Shear, ASTM D 6392 

Date Tested: 01 - 1 7-05 

120 

100 

80 - e 
0 6 0  
- 
0 J 

40 

20 

0 

5 10 15 20 0 

Displacement (in) 

100 

BO 
I 

0 
0 6 0  
- 
0 J 

40 

20 

0 

5 10 15 m 
' Displacement (in) 

0 

1#21 
120 

I 

5 10 15 20 0 

Displacement (in) 

1 I 
120 

100 

80 

D 
u 6 0  
0 
J 

- 
40  

20 

0 

5 10 15 20 0 

Displacement (in) 

Shear 
Strength 

(Ibiin) 
Specimen #I ' 100.4 
Specimen #2 100.6 
Specimen #3 100.5 
Specimen #4 100.9 
Specimen #5 100.9 
Average 100.7 
Std. Deviation 0.2 

Operator: 
Machine: 
Panels: 
Rolls: 
Seam: 

Locus of Break Class 
Break Code 

D~CEEDED MACHINE EXTENSION 
EXCEEDED MACHINE EXTENSION 
EXCEEDED MACHINE EXTENSION 
EXCEEDED MACHINE EXTENSION 
EXCEEDED MACHINE EXTENSION 

DP-5N. MGC 
M. 0004. BC, 800/9 

P40. P38 

130' NSEOS 
11-18-04 

Filename: lTSS38 

Raw Data File: 7TSS382.TXT. TTSS383.TXT 
Checked BY: 3I-E Date: ~ / ~ o ~  

Advanced Terra Testing, Inc. 



Client: Tetra TechRMC Test Type: Peel Adhesion. ASTM D 6392 
Job No.: 261 7-03 Material Type: 60 mil LLDPE 
Location: Present Landfill Design - RFETS Date Tested: 01 -1 7-05 
Sample: DFP-020 Tested By: JTR 
Test Device: Five Station Data Entered By: SR 
Load Cells: 500 Ib. Displacement Rate: 2.0 inlmin 

Grip Seperation: 1.0 in 

1 0 0  

- 6 0  
P 
D m 0 
-I 40 

Y 

20 

0 
0 2 4 6 8 10 12 14 

Displacemen1 (in) 

El 
I00 1 
80 

- 6 0  
9 - 
D m 0 
-I 40 

20 

0 
0 2 4 6 8 10 12 14 

Displacement (in) 

100 

80 

- 6 0  P - 
D 
(0 0 
J 40 

20 

0 
0 2 4 6 8 10 12 14 

Displacement (in) 

1#21 
100 

4 0 2 6 8 10 12 14 
Displacement (in) 

Peel Locus of Break Class 

(Iblin) 
Strength Break Code 

Specimen #1 89.1 SE-1 FTB 
Specimen #2 90.2 SE-I FIB 
Specimen #3 90.3 SE-I FTB 
Specimen #4 90.4 SE-1 FTB 
Specimen #5 91.1 SE-I FT6 
Average 90.2 
Std. Deviation 0.7 

Operator: DP-5N. MGC 
Machine: M. 0004. BC. 80019 
Panels: P40. P38 
Rolls: 11-18-04 
Seam: 130' NSEOS 
Seam A or B A 

Filename: TTPA38 Checked By: JT e Date: l/ao/d? 
Raw Data File: lTPA38A2.X. lTPA38A3.TXT Advanced Terra Testing, Inc. i 

I 



Client: Tetra Tech-RMC Test Type: Peel Adhesion, ASTM D 6392 
Job No.: 261 7-03 Material Type: 60 mil UDPE Location: 

Sample: DFP-020 Tested By: 
Test Device: Five Station Data Entered By. Load Cells: 

Present Landfill Design - RFETS Date Tested: 01-17-05 
JTR 
SR 

500 Ib. Displacement Rate: 2.0 idmin 

0 

7 

Grip Seperation: 1.0 in 

El 
100 

1#2) 

1 2 3 0 4 
Displacement (in) 

1#31 
100 100 

1 4 0  

20 

0 
0 0 1 2 3 4 5 

Displacement (in) 2 3 4 
Displacement (in) 

Peel Locusof ' Breakclass 

(IMn) 
Strength Break Code 

88.4 SE-I FTB 
91.5 SE-1 FTB 

91.5 SE-1 FTB 
91.7 SE-1 FTB 

Specimen #1 
Specimen #2 
Specimen #3 
Specimen #4 
Specimen #5 

90.9 Average 
Std. Deviation 1.3 

91.6 SE- 1 FTB 

100 

60 - 
D - 
U 
0 
-I 4 0  - 

0 1 2 3 4 
Displacement (in) 

Operator: DP-5N. MGC 
Machine: M. 0004. BC. 800/9 
Panels: P40. P38 

Seam: 130' NSEOS 
Seam A or B B .  

Rolls: 11-18-04 

Checked By: -j T f t  Date: I /a%73- 
Advanced Terra Testing, Inc. . 

I Filename: TTPA38B 

Raw Data File: ITPA38B2.TXT. TTPA38B3.M 



Tetra TecbRMC Test Type: Seam Shear, ASTM D 6392 Client: 
Job No.: 
Location: Present Landfill Design - RFETS Date Tested: 
Sample: 
Test Device: 
Load Cells: 500 Ib. Displacement Rate: 20 inlmin 

261 7-03 Material Type: 60 mil LLDPE 

DFP-040 Tested By: JTR 
Fwe Station Data Entered By: SR 

01 -1 7-05 

Grip Seperation: 6.00" 

0 5 10 15 
Displacement (in) 

120 I 

- 
D - 
0 m 
0 J 

5 10 15 20 0 

Displacement (in) 

t 
1 2 0  1 

100 

D 
0 6 0  
m 0 J 

- 
40 

20 

0 

5 10 15 20 0 
Displacement ( in) 

Filename: TTSS65 

Raw Data File: TTSS962.TXT. TTSS963.TXT 

5 . . l o  15 20 0 

Displacement (in) 

120 

e - 
% M ) -  
0 2 

40 - 

2 0 -  

0 5 10 15 20 
Displacement (in) 

Shear Locus of Break Class 

(IWin) 
Strength Break Code 

Specimen #1 101.5 EXCEEDED MACHINE MENSION 
Specimen #2 101.5 EXCEEDED MACHINE EXTENSION 
Specimen #3 102.4 EXCEEDED MACHINE EXTENSION 
Specimen #4 101.4 EXCEEDED MACHINE EXTENSION 
Specimen #5 101.8 EXCEEDED MACHINE EXTENSION 
Average 101 .I 
Std. Deviation 0.4 

Opera tor: JS 
Machine: #0019. 80019.5 
Panels: P65. P64. QA. DP-9H 

Seam: 135' S of NEOS 
0 Rolls: 12-09-04. 15:lO. PRH 

Checked By: -7TL Date: 

Advanced Terra Testing, Inc. 



Peel Adhesion, ASTM D 6392 Client: Tetra Tech-RMC Test Type: 
Job No.: 2617-03 Material Type: 60 mil UDPE 

Sample: DFP-040 Tested By: 
Test Device: Five Station Data Entered By: 
Load Cells: 500 Ib. Displacement Rate: 2.0 inlmin 

Present Landfill Design - RFETS Date Tested: 01-17-05 
5 Location: 

JTR 
SR 

0 

120 

1 0 0  

80 
1 

0 p Go-  
0 -I 

Grip Seperation: 1.0 in 

- 

- 

Displacement (in) 

> 
0 2 4 6 

Displacement (in) 
8 

100 

I 
m t  L I 

0 2 4 6 8 
Displacement (in) 

I 
Filename: TTPA65 . 

Raw Data File: lTPA65AZ.TXT. TTPA65A3.TXT 

100, 

0 2 4 6 
Displacement (in) 

Peel Locus of Break Class 

(Iblin) 
Strength Break Code 

Specimen #1 93.0 SE-1 FTB 
Specimen #2 93.6 SE-1 FTB 

93.6 SE-1 FTB 
95.8 SE-1 FTB 
84.8 SE-1 FTB 

Specimen #3 
Specimen #4 
Specimen #5 
Average 92.1 
Std. Deviation 3.8 

Operator: JS 
Machine: #0019. 80019.5 
Panels: P65. P64. QA. DP-9H 

Seam: 135' S of NEOS 
SeamAorB 

Rolls: 12-09-04. 15:lO. PRH 

A 

Checked By: r@- Date: lfaolos ' 

Advanced Terra Testing, Inc. 



Client: Tetra Tech-RMC 
Job No.: 261 7-03 
Location: 

Test Device: Five Station 
Load Cells: 500 Ib. 

Present Landfill Design - RFEFS 
Sample: DFP-040 

Test Type: 
Material Type: 60 mil UDPE 

Tested By: JTR 
Data Entered By: SR 
Displacement Rate: 2.0 irdmin 
Grip Seperation: 1.0 in 

Peel Adhesion, ASTM D 6392 

Date Tested: 01-17-05 

2 4 6 8 10 0 

Displacement (in) 

0 2 4 6 8 10 12 
Displacement (in) 

H 
100 

4 6 8 10 12 2 
Displacement (in) 

Filename: lTPA65B 

Raw Data File: TTPA65B2.W. lTPA65B3.TXT 

0 2 4 6 8 10 12 
Displacement (in) 

0 

0 

> I 
2 4 6 8 10 12 

Displacement (in) 

Peel Locus of Break Class 

(Iblin) 
Specimen # f  89.1 SE-1 FTB 

90.6 SE-1 FTB 
90.2 SE-1 FTB 
90.9 SE-1 FFB 

Specimen #5 86.9 SE-1 FTB 

Strength Break Code 

Specimen #2 
Specimen #3 
Specimen #4 

Average 89.6 
Std. Deviation 1.4 

Operator: JS 
Machine: #0019. 800/9.5 
Panels: P65, P64. QA. DP-gti 

Seam: 135’ S of NEOS 
Seam A or B B 

Rolls: 12-09-04, 15:lO. PRH 

Checked By: Jtc Date: ( ,blo? 
Advanced Terra Testing, Inc. 



Client Tetra Tech-VC Test Type: Seam Shear, ASTM D 6392 
Job No.: 261 7-03 Material Type: 60 mil LLDPE 
Location: Present Landfill Design - RFETS Date Tested: 
Sample: DFP-060 
Test Device: Five Station Data Entered By: 
Load Cells: 500 Ib. Displacement Rate: 20 inlmin 

01-1 7-05 
Tested By: JTR 

SR 
0 

120 

- 
D 
u 6 0 -  
m 0 -I 

v 

40 

2 0 -  

0 

10 15 20 0 5 
Displacement (in) 

120 

100 

80 

n - - 
60 

0 -I 

40 

20 

0 

120 

100 

80 

G! 
0 6 0  
- 
ID 
0 -I 

40  

20 

0 
0 10 15 20 5 

Displacement (in) 

Grip Seperation: 6.01' 

IEI 

10 15 20 0 5 
Dispbcement (in) 

120 
I 

5 10 15 20 0 

Displacement (in) 

Shear Locus of Break Class 
Strength Break Code 

(Ibhn) 

Specimen #2 100.4 
Specimen #3 100.5 

Specimen #1 99.9 

Specimen #4 101.0 
Specimen #5 99.7 
Average 100.3 
Std. Deviation 0.5 

Operator: 
Machine: 
Panels: 
Rolls: 
Seam: 

EXCEEDED MACHINE EXTENSION 
EXCEEDED MACHINE EXTENSION 
EXCEEDED MACHINE EXTENSION 
EXCEEDED'MACHINE EXTENSION 
EXCEEDED MACHINE EXTENSION 

JS 
#0019. 800/10 

P96, P94 

60's of NEOS 
12-19-04, 12106 PM. PR.14 

Filename: lTSS96 Checked By: a(I Date: 1 /a%- 
Raw Data File: lTSS962.TXT. TTSS963.TXT Advanced Terra Testing, Inc. 



Client: Tetra Tech-RMC Test Type: Peel Adhesion. ASTM D 6392 
Job No.: 2617-03 Material Type: 60 mil LLDPE 

Sample: DFP-060 Tested By: JTR 
Test Device: Five Station Data Entered By. SR 
Load Cells: 500 lb. Displacement Rate: 2.0 in/min 

Location: Present Landfill Design - RFETS Date Tested: 01 -1 7-05 

Grip Seperation: 1.0 in 

100 I 

80 

- 60 0 
U m 

3 40 

- 

20 

0 
0 2 4 

Displacement (in) 
6 

120 

100 

80 
1 

0 
g60 
0 -I 

40 

20 

0 
0 2 4 6 8 10 

Displacement (in) 

0 2 4 6 8 10 

Displacement (in) 

Filename: lTPA96 

Raw Data File: lTPA96AZ.W. TTPA96A3.TXT 

l o o ,  

0 2 4 
Displacement (in) 

6 

100 

80 

4 0  

20 

0 
0 2 4 6 8 10 

Displacement (in) 

Peel Locus of Break Class 

(Ibiin) 
Strength Break Code 

Specimen #1 92.7 SE-1 FTB 
Specimen #2 93.0 SE-1 FTB 
Specimen #3 92.4 SE-1 FTB 
Specimen #4 93.8 SE-1 FTB 
Specimen #5 91 -7 SE-1 FIB 
Average 92.7 
Std. Deviation 0.7 

Operator: JS 
Machine: #0019. 800/10 
Panels: P96. P94 
Rolls: 12-19-04, 1206 PM. PR.14 
Seam: 60' S of NEOS 
Seam A or B A 

Advanced Terra Testing, Inc. 



Client: Tetra Tech-RMC Test Type: Peel Adhesion, ASTM D 6392 
Job No.: 261 7-03 Material Type: 60 mil LLDPE 
Location: Present Landfill Design - RFETS Date Tested: 01 - 17-05 

Grip Seperation: 1.0 in 

0 2 
I 

4 14 10 12 6 8 
Displacement (in) 

Filename: TTPA96B 

Raw Data File: TTPA96BZ.TXT. TTPA96B3.TXT 

10 

- 6 0  0 - 
U 
0 
J 40 

0 

usplacement (In) 

I 
0 2 4 6 8 10 12 14 

Displacement (in) 

Peel Locus of Break Class 

(Iblin) 
Strength Break Code 

90.5 SE-1 FTB 
90.9 SE-1 FTB 
91.8 SE-1 FTB 
91.3 SE-1 FTB 
90.8 SE-1 FTB 

Specimen # I  
Specimen #2 
Specimen #3 
Specimen #4 
Specimen #5 

91 -0 Average 
Std. Deviation 0.5 

JS Operator: 
Machine: #0019. 800110 
Panels: P96. P94 

Seam: 60's of NEOS 
Seam A or B 

CheckedBy: JF Date: (/m/oy 

Rolls: 12-19-04, 12:06 PM. PR.14 

B 

Advanced Terra Testing, Inc. 
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.Peel Adhesion ASTM D. 6392 ' ' :; 
.-WeldA . .  WeldB' 
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. . . . . . . . . . . .  . . .  

. .  

- . .  

. .  

. .  ... 
. . .  

. .  . .  - . . (hiin) 

... . . .  

. .  
. '(lb/in) .' . .  . .  . .  (lb/&) . .  

. . .  

. _  

. . .  . .  
. . ' 90.9 ; '. 

. .  go 2:. . ': . ; . .'. . .  : 

" 89.6': ' 

.. . . . . . .  

100.7 

. -  , . - . '100.3 ' :.. 

DFP.20 

.. 

. .  

. .  . . 101.7,. ' ,.:' :, 92.1 DFP-40 

. . . .  
. .  DFPi60'. . . . .  . . _  ': 92.7 

. . . . .  . . .  . . . . . .  . . . . . . . .  . . .  

. .  91:.0 ' :  
. .  _ .  . .  

. .  

Tear Resistance 

ASTM D 5199 (Ib/in width) ASTM D 4833 
Roll Number Thickness ASTM D 1004/C Puncture Resistance 

I (Ibs) (in) MD CMD 
104 124908 0.0635 34.4 36.0 

MD Load MD Elongation MD Load MD Elongation 
@ Break @ Yield @ Yield Roll Number @ Break 

(Yo) (lbs/in width) (%) (Ibshn width) 
104 124908 323.8 929.3 94.9 25.7 

CMD Load ChED Elongation CMD Load CMD Elongation 

(Ibs/in width) (YO) (Ibs/in width) 
@ Break @ Yield @ Yield Roll Number @ Break 

(YO) 
104 124908 96.4 311.4 92 1.7 20.6 
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Rahe, John - MFG, Ine. 

I .  . .  
From: Rahe. John -- MFG. Inc. ' . ' e',,; ;:nt: Thursday, February 10.2005 9:37 AM 

'Robert,Davis@rfets.gov' 
cc: . 'josh.valentine@ttrmc.com' 
Subject: 

Bob. 

The following provides a review of the Quality Assurance laboratory testing performed for the geosynthetics (GCL, FML-T 
and GDN) required for the East Face of the PLF Accelerated Action site. 7he majority of these tests were performed by 
Advanced Terra Testing (ATT), Lakewood. CO in January and February. Some of the tests (density, carbon black content 
and dispersion, asperity height, transmissivity and apparent opening size) were performed by Precision Labs, Anaheim, 
CA. A copy of this QA laboratory report will be delivered to you soon. Additional testing was performed on smooth FML 
and GCL (Bentomat ST) materials for the remainder of the PLF top closure surface and have been (or will be for GCL) 
reviewed and reported in separate e-mails. 

I GCL - BentQmat BN Test Result? 

Two samples of GCL (Bentomat DN) were delivered to ATT (Roil 10, Lot #200503LO and Roll 55. Lot #200503LO) and 
several tests were performed on each sample. 

1) Permeability and Composite Index Flux (ASTM 0 5887) - the permeability tests indicated an average of 3.5 (10)"-9 
cmlsec, which is approximately 30 percent lower than the specification limits of 5 (10)"-9 cm/sec; and the average index 
flux of approximately 6.9 (10)"-9 cu m/sq m/sec. which is below the QNQG specification limit of 1(10)"-8 cu mlsq mlsec. 
both indicating acceptable conditions. 

2) Mass per Unit Area (ASTM D 5993) and Moisture Content (GCL Composite; ASTM D 2216) - the mass per unit area 
tests indicated a minimum dry bentonite mass of 4,652 gramslsq m (95 Ibs/sq ft). which is approximately 26 pereent higher 
than the minimum Specification requirement of 0.75 lbslsq ft. The average moisture content of the composite GCL was 
approximately 25.7 percent which is within the specification limits of 25 to 30 percent. The MQC data from CETCO 
indicates that the bentonite used to produce the GCL had an initial moisture content of 11.2 percent (12% max. specified) 
Therefore, the mass per unit area and moisture contents of the GCL materials are acceptable. 

3) Peel Adhesion (ASTM 0 4632, Modified) - indicated an average minimum peel adhesion strength in the machine 
direction of 48.6 Ibs. and the cross machine direction indicated peel adhesion strengths in excess of the machine direction 
tests. These peel adhesion strengths are more than three times the minimum required peel strength of 15 Ibs. 

4) Swell Index (ASTM D 5890) - indicated a minimum swell of 25 cc (or ml)/ 2 grams, which is in excess of the 
specifieation minimum of 24 mV2 gms. 

0 

5) Internal Shear Strength (ASTM D 5321 large scale, modified; two tests) - one test was a single point test indicating a 
shear strength of 845 psf and one test was a three point test indicating a peak internal friction angle of 49.5 degrees and 
an adhesion of 201 psf. The three point test utilized an older grip set in the direct shear machine and therefore, some 
slippage may have occurred. partieularly with the lowest confining pressure of 200 psf. Nevertheless, using the average 
field confining pressure of 500 psf. the latter test indicates a shear strength of approximately 786 psf. Therefore, both 
tests indicate an average composite shear strength over 800 psf, which is approximately 60 percent higher than the 
specification requirement of 500 psf. Because of the additional needle punched fabric from non-woven geotextile\n both 
sides of the GCL. the Bentomat DN is significantly stronger in internal shear strength than the Bentomat ST. 

Therefore, the Bentomat DN tested in the QA laboratory indicates sufficient characteristics to meet or exceed all 
specification requirements and should provide acceptable GCL for the PCF East Face 4:1 slope. 

I 1  60-Mil LLDPE-T (textured) Geomembrane (FML) Test Results 

Three samples of 60-mil LLDPE-T geomembrane ere delivered initially from GSE to ATT and were tested for the following: 
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1) Thickness (ASTM D 5994-Measuring Core Thickness of Textured Geomembrane). which indicated that one roll (# 
104124720) does not meet the specified minimum for the average thickness of 60 mils, and one test indicated 8 thickness 
less than the single minimum pf 54 mils. Therefore, this roll was rejected for delivery to the site and additional rolls of 60- 
mil LLDPE-T were delivered to the QA laboratory as discussed below in Ila. The average thickness of the other two rolls 
the first delivery (#s 104124728 and -733) indicated an average thickness of 60.6 mils and a single test minimum of 54 

2) Density (ASTM D 1505). Carbon Black Content (ASTM D 1603) and Carbon Black Dispersion (ASTM D 5596 ) - the 
average density of the two good rolls in the first delivery of LLDPE-T was 0.9381 grams/cc, which is in excess of the 
minimum specification of 0.92 gm/cc. the average carbon black content was 2.38 percent, which is in excess of the 
minimum specification of 2 percent and the carbon black dispersion tests were all a uniform category 1. which meet 
specifications. 

3) Asperity Height (GRI-GM 12) - the average asperity height of "Side A" for the two good rolls in the first delivery of 
LLDPE-T was 30 mils with a minimurn of 25 and maximum of 36; the average asperity height for "Side 6" was 24 mils 
with a minimum of 2land maximum of 26, which are all at least two times the average specified minimum asperity height 
of 10 mils. 

* c') mils. which meet specifications. 

4) Tensile Strength (ASTM D 6693, Type IV) - the two good rolls in the first delivery indicated an average strength in the 
cross machine direction of 209 lbshn at an elongation of 569 percent, which is approximately 58 percent higher than the 
specification minimum of 132 Ibslin. and the elongation is in excess of the specified minimum of 500 percent. The tensile 
strength of the material in the machine direction is approximately 10 to 15 percent higher than the cross machine direction, 
and all tests indicate tensile strengths and elongations in excess of specifications. 

5) Tear Strength (ASTM D 1004C) - the two good rolls in the first delivery indicated an average tear strength in the 
machine 
Direction of approximately 36 Ibs/in with a standard deviation of 1.2 and a single test minimum of 33 Ibs/in width, which 
meet the specification requirements. 

6) Rod Puncture Strength (ASTM D 4833) - the two good rolls in the first delivery indicated an average rod puncture 
strength of approximately 115.8 Ibs with a standard deviation of 3.8. which is well in excess of the specified minimum 
puncture strength of 73 Ibs. 

Ila Additional Samples of 60-mil LLDPE-T - Test Results i 

Because roll #lo4124720 was rejected as a result of QA testing, and roll #lo4124721 was reportedly rejected by GSE 
during MQC testing. the subsequent roll #s104124722 and --723 were delivered to the QA laboratory for testing. The first 
roll (#---720) was tested for the specification requirements and was rejected for use in the project as explained above and 
in a previous e-mail (1/26/05). Because the manufacturer only made sufficient 60-mil LLDPE-T materlal for the PLF East 
Face as tested above, and two of these rolls were rejected, additional 60-mil LLDPE-T material that had previously been 
manufactured for another job (roll #s104123038 and 104122977) were delivered to the QA laboratory for testing. The 
following summarizes the additional QA testing performed on the additional samples of textured FML delivered to the QA 
laboratory: 

1) Thickness (ASTM D 5594) - the average thickness of roll #lo4124722 was 63.9 mils and the average thickness of the 
following roll #---723 was 62.7 mils. which both meet specifications. The average thickness of roll #I04123038 was 60.6 
mils with a single test minimum of 58.8 mils and the average thickness of roll #lo4122977 with a single test minimum of 
59 mils, which both meet specifications. 

2) Density (ASTM D 1505). Carbon Black Content (ASTM D 1603) and Carbon Black. Dispersion (ASTM D 5596) - The 
average density of roll #lo4124722 was found to be 0.937 gramslcc, the average carbon black content was 2.43 percent 
and the carbon black dispersion was a uniform category 1, all indicating that specifications are met; the average density of 
roll #lo4123038 was 0.938 gmlcc. the average density of roll #lo4122977 was 0.9347 gm/cc. the average carbon black 
content of these two rolls was 2.38 percent and the carbon black dispersion was a uniform category 1, which all meet 
specifications. 

3) Asperity Height (GRI-GM 12) - the average asperity heights of "Side A" and "Side 6" of roll #lo4124722 were both 29 
mils with a minimum of 21 and maximum of 36 mils, which are well in excess of specifications; the average asperity height 
of rolls #lo4122977 and #104123038 were approximately 28.5 mils on both sides with a minimum of 20 and maximum of 
39 and a standard deviation cf 3 on "Side A" and 4.5 on "Side B". Th.ese asperity heights are more uniform between the 
two sides on these latest samples than materials previously tested (see above) and exceed minimum specifications. 

4) Tensile Strength (ASTM D 6693. Type IV) - the average tensile strength of roll #lo4124722 in the cross machine 
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I direction was 222.9 lbshn with an elongation at break of at least 545 percent with a single test minimum strength of 204.5 
IbsRn. and the machine direction average tensile strength was 253.2 Ibdin. which are in excess of the specified minimum 
of 132 Ibs/in at an elongation at break of at least 500 percent; the average tensile strength of rolls #lo4123038 and # 
104122977 in the cross machine direction was 223.3 Ibshn with an average elongation at break of 583 percent with 8 
single test minimum strength qf 179 Ibs/in. and the machine direction average tensile strength was 251 Ibshn. which are in 
excess of the specified minimum strength and elongations at break. 

5) Tear Strength (ASTM 0 1004, Method C) - the average tear strength in the machine direction of roll #lo4124722 was 
36.1 lbslin with a standard deviation of 1.3 and a single test minimum of 34.6 Ibs/in, and the average cross machine tear 
strength was 39.2 Ibsh; the average tear strength of rolls #lo4123038 and #lo4122977 in the machine direction was 
37.1 Ibs/in with a single test minimum of 35.7 IbsRn. and there average cross machine tear strength was 38.5 lbs/ii. which 
are all in excess of the specified minimum of 33 IbsRn. 

6) Rod Puncture Strength (ASTM 0 4833) - the average puncture strength of roll #lo4124722 was 116.1 Ibs with a 
standard deviation of 3.9 and the average puncture strength of rolls #lo4123038 and #lo4122977 was 121.8 Ibs with a 
standard deviation of 3.6. which are all well in excess of the specified minimum puncture strength of 73 Ibs. 

Therefore, the 60-mil LLDPE-T geomembrane manufactured by GSE from rolls #lo41 24722 through #I041 24733 
(LUT060A000). roll #IO4122977 and roll #lo4123038 meet specifications and should be acceptable for use on the PLF 
East Face 4:l slope. 

111 GDN - TexDrain 200 DS8 Test Results 

Two samples of TexDrain 200 DS8 GDN were delivered to the QA laboratory and the following tests were performed: 

1 )  Adhesion and Bond Strength of Geocomposite (GRI GC-7) - indicated an average bond adhesion of 2.7 lbslin width in 
the machine direction with a standard deviation of 1.07 and a single test minimum of 0.9 Ibs/in; the average bond adhesion 
in the cross machine direction was 4.44 lbslin with a standard deviation of 1.55. Although one test in the machine direction 
indicated a bond adhesion less than the specified minimum of 1 .O Ib/in, the averages are well above the specification 
minimum and therefore the GDN material should be acceptable. 

2) Tensile Strength (ASTM 5035/Modified), Geonet Only - indicated an average tensile strength in the machine direction 
of approximately 66.5 Ibs/in width with a standard deviation of approximately 2.1. which is approximately 48 percent higher 
than the specified minimum MD tensile strength of 45 Ibs/in width. 

a 
3) Thickness (ASTM D 5199). Geonet Only- indicated an average geonet thickness of 218.5 mils with no tests less than 
the specified minimum thickness of 200 mils. 

4) Density (ASTM D 1505) and Carbon Black Content (ASTM D 1603). Geonet Only - indicated an average geonet density 
of approximately 0.953 grams/cc. which is in excess of the specified minimum density of 0.94 gms/cc. and the average 
carbon black content of approximately 2.5 percent. which is also in excess of the minimum specification of 2 percent. 

5) Transmissivity of Geocomposite (ASTM D 4716) - the minimum transmissivity resulted from the test at a normal 
pressure of 15.000 psf and a gradient of 1 .O. which indicated an average transmissivity of 0.67 gal/min/ft with a standard 
deviation of 0.02, which is 3.5 times over the minimum specified transmissivity of 0.19 gal/min/ft; the average 
transmissivity was measured as 2.78 gal/min/ft under a confining pressure of 209 psf and a gradient of 0.1. which 
indicates transmissivities well in excess of the specified minimum. 

6) Puncture Resistance (ASTM D4833), Geotextile Only - indicated an average puncture strength of approximately 160 
Ibs with a standard deviation of 26 and a single test minimum of 114.3 Ibs. Although this single point puncture strength 
test is less than the specified 120 Ibs. the average is approximately 33 percent higher than the specification and therefore 
the materials should be acceptable. 

7) MasslUnit Area (ASTM D 5261). Geotextile Only - indicated an average rnass/unit area of approximately 11.9 Oz/Sy. 
which is approximately 48 perceot higher than the specified geotextile masdunit area of 8 oz/sy. 

8) Apparent Opening Size (AOS; ASTM 04751). Geotextile Only - indicated that the average AOS was approximately 
0.142 mrn with a maximum of 0.150 mm, which are below the maximum specification AOS of 0.180 mm. 

Therefore, the GDN materials recently tested have geonet, geotextile and geocomposite properties in conformance with 
specifications and should be adequate for use on the PLF closure. . a 
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. .  . . .  : . .  
. 7. . -  . 

. .  
, . .  . . 

The QA laboratory testing program indi&tes that 'the geosyqtheks materials'(GCL:Bentomat DN. GDN.and acceptable 
rolls 'of the 60-mil LLDPE-T),meet or exceed project specification requirements.' This QA testing program should be 
sufficient for up to 200,000.square fe-&'of geosynthetics installed on.the PLF East Face. . .  

Let me know if you have any questions.regarding this.QA laboratory summary review: ' . .  

rj 
. .. 

. . .  Regards, 
John 

John H. Rahe. P.E- . 
Tetra TechmnFG 
303-447-0913 (ext. 104) 
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Rahe, John - MFG, Inc. 

From: 

0'; To: Sent: 
cc: 
Subject: 

Rahe, John - MFG. Inc. 
Thursday, February 03.2005 11:16 AM 
'Robert.Davis@rfets.gov' 
'josh.valentine@ttrmc.com' 
PLF - Review of QA Testing for Additional 60-mil LLOPE for Completion of PLF Top Area 

Bob, 

One additional roll of 60-mil LLDPE FML (roll # 104124908. lot # LLD060A000) was recently received by the QA testing 
laboratory and tested for the requiiements listed in the W Q C  Plan. 

The average thickness of this roll was 63.5 mils (ASTM D 5199). the average tear strength in !he machine direction was 
34.4 Ibs/in (ASTM 01004. Method C). the average tensile strength was 311 lbslin at an elongation of 920 percent (ASTM 
D 6693). the average puncture strength was 113 Ibs (ASTM D 4833), the average density was 0.9365 gramslcc (ASTM D 
1505), the average carbon black content was 2.4% (ASTM D 1603) and the average carbon black dispersion was 
category 1 (ASTM D 5596). These all exceed the specified minimum requirements. 

An additional QA sample of the Bentomat ST GCL for the remainder of the PLF top was obtained from materials recently 
delivered to the s'ite and will be tested in the QA lab soon. 

Let me know if you have any questions. 

Thanks, 
John 

John H. Rahe. P.E. 
Tetra TechlMFG . 303-447-0913 (ext. 104) 
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Client Tetra TechRMC Test Type: Seam Shear, ASTM D 6392 
Job No.: 261 7-03 Material Type: 60 mil LLDPE 
Location: 

Sample: DFP-020 Tested By: 

Load cells: 

Present Landfill Design - RFETS Date Tested: 01-17-05 
JTR 
SR l TestDevice: Five Station Data Entered By: 

500 Ib. Displacement Rate: 20 idmin 

40 

2 0 -  

0 

- 

, 

Grip Seperation: 6.1 3" 

120 

100 - 

8 0 -  - 
L? 

% 
-I t 

- 
40  - 

2 0 -  

0 

5 10 15 0 
Displacement (in) 

10 15 20 0 5 
Displacement (in) 

120 
I 

I O  15 20 0 5 
Displacement (in) 

Shear 
Strength 

(Ibhn) 
Specimen#l . 100.4 
Specimen #2 100.6 
Specimen #3 100.5 
Specimen #4 100.9 
Specimen #5 100.9 
Average 100.7 
Std. Deviation 0.2 

Lodus of Break Class 
Break Code 

EXCEEDED MACHINE EXTENSION 
EXCEEDED MACHINE EXTENSION 
EXCEEDED MACHINE EXTENSION 
EXCEEDED MACHINE EXTENSION 
EXCEEDED MACHINE EXTENSION 

Operator: 
Machine: 
Panels: 
Rolls: 
Seam: 

DP5N. MGC ' 
M. 0004. BC. 80019 

P40, P38 

130' NSEOS 
11-18-04 

Filename: TTSS38 

Raw Data File: lTSS382.TXT. 7TSS383.TXT 
Checked By: 

Advanced Terra Testing, Inc. 



Client: Tetra Tech-RMC Test Type: Peel Adhesion. ASTM D 6392 
Job No.: 261 7-03 Material Type: 60 mil UDPE 
Location: Present Landfill Design - RFETS Date Tested: 01-17-05 

,--%. Sample: DFP-020 Tested By: JTR 
( :I TestDevice: Five Station Data Entered By: SR 

Load Cells: 500 Ib. Displacement Rate: 2.0 idmin 
Grip Seperation: 1.0 in 

0 2 4 6 8 10 12 
Displacement (in) I 0 2 4 6 8 10 12 14 

Displacement (in) 

0 2 4 6 8 10 12 14 
Displacement (in) 

* 1 # 5 1  
100 

0 2 4 6 8 10 12 14 
Displacement (in) 

Filename: mA38 
Raw Data File: lTPA38M.TxT. lTPA38A3.TXT 

2 4 6 8 10 12 14 
Displacement (in) 

Peel Locus of Break Class 

(IWin) 
Strength Break Code 

Specimen #I 89.1 SE-1 FTB 
Specimen #2 90.2 SE-1 FTB 
Specimen #3 90.3 SE-1 FTB 
Specimen it4 90.4 SE-1 FTB 
Specimen #5 91.1 SE-1 FTB 
Average 90.2 
Std. Deviation 0.7 

Operator: DP-5N. MGC 
Machine: M. 0004. BC. 800/9 
Panels: P40. P38 
Rolls: 11-16-04 
Seam: 130' NSEOS 
Seam A or B A 

Checked By: 3T Date: l/aoflF 
Advanced Terra Testing, Inc. 



I 

Peel Adhesion, ASTM D 6392 Client TetrqTechRMC Test Type: 
Job No.: 261 7-03 Material Type: 60 mil LLDPE 

Sample: DFP-020 Tested B y  

Load Cells: 500 lb. Displacement Rate: 2.0 in/min 

Location: Present Landfill Design - RFETS Date Tested: 01-17-05 
JTR 
SR (01 TestDevice: Five Station Data Entered By: 

Grip Seperation: 1.0 in 

100 

- 60- 
m 
s! 
D 
0 

4 0 -  

2 3 4 0 1 

Displacement (in) 

0 1 2 ' 3  

Displacement (in) 
4 

i 5 

Filename: lTPA38B 

Raw Data File: TTPA38B2.M. lTPA38B3.W 

2 3 4 5 0 1 Displacement (in) , 

100 
I 

1 2 3 4 0 

Displacement (in) 

Peel Locus of Break Class 

(Win) 
Strength Break Code 

Specimen #1 88.4 SE-1 Fm 
91.5 SE-1 F iB  
91.6 SE-1 f=TB 
91.5 SE-1 FTB 
91.7 SE-1 F fB 

Specimen #2 
Specimen #3 
Specimen #4 
Specimen #5 

90.9 Average 
Std. Deviation 1-3 

Operator: DP5N. MGC 
Machine: M. 0004, BC. 800/9 
Panels: P40, P38 

Seam: 130' NSEOS 
Seam A or B 

Rolls: 11-18-04 

B 

Checked By: 3 rn Date: ViWW 
Advanced Terra Testing, Inc. 



Client Tetra TechRMC Test Type: Seam Shear, ASTM D 6392 
Job No.: 261 7-03 Material Type: 60 mil LLDPE 
Location: Present Landfill Design - RFETS Date Tested: 01-17-05 

r-, Sample: DFP-040 Tested Bv: JTR 
1- -1 TestDevice: Fwe Station Data Entered By: SR 

Load Cells: 500 Ib. Displacement Rate: 20 idmin 
Grip Seperation: 6.00" 

100 

P 
560 
0 -I 

40 

20 

0 
0 5 10 15 20 

Displacement (in) 

im i 
t I 

0 5 10 15 20 
Displacemenl (in) 

5 10 15 20 0 

Displacement (in) 

120 

- S '  z 60.. 
J 

40 - 

m -  

0 5 IO 15 20 
Displacement (in) 

100 

80 

0 0 6 0  - 
m 0 2 

40 

m 

0 

0 5 10 15 m 
Displacement (in) 

Shear Locus of Break Class 

llblin) 
Strength Break Code 

Specimen #1 io i .5  
Specimen #2 ,101.5 

Specimen #5 101.8 

Specimen #3 102.4 
Specimen #4 101.4 

Average 101.7 
Std. Deviation 0.4 

Operator: 
Machine: 
Panels: 
Rolls: 
Seam: 

EXCEEDED MACHINE EXTENSION 
EXCEEDED MACHINE EXTENSION 
EXCEEDED MACHINE EXTENSION 
EXCEEDED MACHINE EXTENSION 
EXCEEDED MACHINE EXTENSION 

JS 
#0019. 800/9.5 
P65. P64. QA. DP-9H 
12-09-04. 15:lO. PRH 
135' S of NEOS 

Date: Filename: 'TTSS65 CheckedBy: >T& 
Raw Data File: TTSS962.TXT. lTSS963.TXT Advanced Terra Testing, Inc. 



Peel Adhesion, ASTM D 6392 Client: Tetra Tech-RMC Test Type: 
Job No.: 2617-03 Material Type: 60 mil LLDPE LOmtiOn: 

Sample: DFP-040 Tested By: 
Test Device: Five Station Data Entered By: 

Present Landfill Design - RFETS Date Tested: 01 -1 7-05 
JTR 
SR 

500 Ib. Displacement Rate: 2.0 inlmin 
Grip Seperation: . 1.O.in 

0 

0 

- 
Displacement (in) 

2 4 6 0 

Displacement (in) 

"V 
O *  I 

4 6 8 0 2 
Displacement (in) 

Filename: ITPA65 

Raw Data File: ITPA65A2.TXT. lTPA65A3.TXT 

2 4 6 0 

Displacement (in) 

! 
8 

100 I2O 

0 2 4 6 8 
Displacement (in) 

Peel Locus of Break Class 

(Ibhn) 
93.0 SE-1 FTB 
93.6 SE-1 FTB 

Spekimen #3 93.6 SE-1 FTB 
95.8 SE-1 FTB 
84.8 SE-1 f=m 

Strength Break Code 

Specimen #1 
Specimen #2 

Specimen #4 
Specimen #5 

92.1 Average 
Std. Deviation 3.8 

JS Operator: 
Machine: lfoO19. 80019.5 
Panels: P65. P64. QA, DP-9H 

Seam: 135's of NEOS 
Seam A or B 

Rolls: 12-09-04. 15:lO. PRH 

A 

Checked By: ,\ Date: f /solos 
Advanced Terra Testing, Inc. 



client: Tetra Tech-RMC Test Type: Peel Adhesion, ASTM D 6392 
Job No.: 2617-03 Material Type: 60 mil UDPE 
Location: PreSent Landfill Design - RFETS Date Tested: 01-17-05 
Sample: D F P W  Tested By: JTR 

(") Test Device: Five Station Data Entered By: SR 
Load Cells: 500 Ib. Displacement Rate: 2.0 idmin 

Grip Seperation: 1.0 in 

- 60- 
0 - 
U m 0 

-I 40 

2 0 -  

0 

I#1) 

- 

0 2 4 6 8 10 12 
Displacement (in) 

0 2 4 6 8 10 12 
Displacement (in) 

0 2 4 6 8 10 12 
Displacement (in) 

n - 
Y 

U m 
0 -I 

0 2 4 6 8 10 12 
Displacement (in) 

Peel Locus of Break Class 

(Ibhn) 
Strength Break Code 

Specimen #1 89.1 SE-1 FTB 
Specimen #2 90.6 SE- 1 FTB 
Specimen #3 90.2 SE-1 FTB 
Specimen #4 90.9 SE-1 FTB 
Specimen #5 86.9 SE-1 FTB 
Average 89.6 
Std. Deviation 1.4 

Operator. JS 
Machine: #0019.800/9.5 
Panels: P65. Pf3. QA, DP-9H 
Rdls: 12-09-04, 15:lO. PRH 
Seam: 135' S of NEOS 
Seam A or B B 

Filename: lTPA65B Checked By: ,)Te Date: (~~~~~ 
Raw Data File: TTPA65BZ.TxT. lTPA65W.TXT Advanced Terra Testing, Inc. 



Client: Tetra Tech-RMC 
Job No.: 2617-03 
LOmtiOn: Present Landfit Desisn - WETS 

- 
0 6 0 -  
m 0 -I 

40 

2 0 -  

0 

- 
Sample: DFP-060 

Load cells: 500 Ib. 
0 TestDevice: Five Station 

L 

Test Type: 
Material Type: 60 mil LLDPE 

Data Entered By: 
Displacement Rate: 20 inlmin 
Grip Seperation: 

Seam Shear, ASTM D 6392 

Date Tested: 01-17-05 
Tested By JTR 

SR 

6.01" 

120 

100 

80 

D 
p 60 
0 
-1 

- 
40 

20 

0 

10 15 20 0 5 
Displacement (in) 

1 2 0  

100 

80 

D - p .60 
0 A 

40 

20 

0 
0 

10 15 20 5 
Displacement (in) 

Filename: lTSS96 

Raw Data File: lTSS962.TXT, lTSS963.TxT 

120 

8 0 -  

D 
u 6 0 -  
- 
(I) 0 A 

40  - 

m -  

0 

10 15 20 0 5 
,Displacement (in) 

120 

100 - 

80 - - 
9 
0 6 0  
- 
0 A 

40 - 

20 - 

0 

5 10 15 20 0 

Displacement (in) 

Shear 
Strength 

(Ibiin) 

Specimen #2 100.4 
Specimen #3 100.5 

Specimen # I  99.9 

Specimen #4 101.0 
Specimen #5 99.7 
Average 100.3 
Std. Deviation 0.5 . 

Checkec 

Operator: 
Machine: 
Panels: 
Rolls: 
Seam: 

Locus of Break Class 
Break Code 

EXCEEDED MACHINE EXENSION 
EXCEEDED MACHINE EXTENSION 
EXCEEDED MACHINE EXTENSION 
EXCEEDED MACHINE EXTENSION 
EXCEEDED MACHINE EXTENSION 

JS 
#0019. 800/10 

P96. P94 

60's of NEOS 
12-19-04. 12:06 PM, PR.14 

By: a(1 Date: 1 l a o w  
Advanced Terra Testing, Inc. 



- 

Client Tetra TeCh-fWC Test Type: Peel Adhesion, ASTM D 6392 
Job No.: 261 7-03 Material Type: 60 mil LLDPE 

Sample: DFP-060 

Load cells: 500 Ib. Displacement Rate: 2.0 inlmin 

Location: Present Landfill Design - RFETS Date Tested: 01-17-05 
Tested By: JTR 

SR (-.) TestDevice: Five Station Data Entered By: 

Grip Seperatii: 1.0 in 

0 2 4 
Displacement (in) 

1 6 

- e 
u60 
- 
m 0 -I 

40 

. 
20 

0 
0 2 4 6 8 10 

Displacement (in) 

100 120 1 
80 

n 
0 6 0  
- - 
m 
0 -I 

40 

20 

0 

0 2 4 6 8 10 
Displacement (in) 

Filename: TTPA96 

Raw Data File: TTPA96M.TXT. TTPA96A3.TXT 

100, 

0 2 4 
Displacement (in) 

El 
I2O c 

0 2 4 6 8 10 
Displacement (in) 

Peel Locus of . Break Class 

(Ib/in) 
Strength Break Code 

Specimen #1 92.7 SE-1 FTB 
Specimen #2 93.0 SE-1 FTB 
Specimen #3 92.4 SE-1 FTB 
Specimen #4 93.8 SE-1 FTB 
Specimen #5 91.7 SE-1 FTB 
Average 92.7 
Std. Deviation 0.7 

Operator: JS 
Machine: #0019. 800/10 
Panels: P96. P94 
Rolls: 12-19-04. 12:06 PM. PR.14 
Seam: 60's of NEOS 
Seam A or B A 

CheckedBy: &K Date: f a o r  
Advanced Terra Testing, Inc. 



Client: Tetra Tech-RMC 
Job No.: 261 7-03 I 

Location: Present Landfill Design - RFElk 
Sample: ' DFP-060 0) TestDevice: Five Station 
Load Cells: 500 Ib. 

0 

0 

80 

- 6 0  9 - 
D (D 

340 

20 

0 

2 4 6 0 
Displacement (in) 

0 2 4 6 8 10 12 14 
Displacement (in) 

0 2 4 6 8 
~ 

14 10 12 
Displacement (in) 

Filename: lTPA96B 

Raw Data File: lTPA96B2.TxT. lTPA96B3.W 

Test Type: 
Material Type: 60 mil LLDPE 

Tested By JTR 
SR Data Entered By 

Displacement Rate: 2.0 idmin 
Grip Seperation: 1.0 in 

Peel Adhesion, ASTM D 6392 

Date Tested: 01-17-05 

100 

10 12 ' 0 .  2 4 Displacement 6 8 (in) , 

10 12 14 0 2 4 6 8 
Displacement (in) 

Peel Locus of Break Class 

(Ibiin) 
Strength Break Code 

Specimen # l  90.5 SE-1 FTB 
Specimen #2 90.9 . SE-1 m 
Specimen #3 91.8 SE-1 FTB 
Specimen #4 91.3 SE-1 FTB 
Specimen #5 90.8 SE-1 FTB 
Average 91.0 
Std. Deviation 0.5 

Operator: JS 
Machine: #0019. 800/10 
Panels: P96. P94 
Rolls: 12-19-04, 12106 PM. PR.14 
Seam: 60's of NEOS 
Seam A or B B 

:heckedBy: Je Date: ~~~/~~ 
Advanced Terra Testing, Inc. 



CLIENT: Tetra Tech-RMC 

PROJECT: Rocky Flats Present Closure 

Ti 

THICKNESS 
ASTM D 5199 

(IN-) 

: JOB NO.:' 2617-03 

DATE: 01-26-05 JTR 

Roll No.: 104124908, Lot No.: LLD060A000 
Sample No.: S038576/515122,60 mil LLDPE 

0.0628 

1 2 

0.0638 

Average 

0.0646 

0.0646 

0.0622 

3 
0.0641 

4 

I 0.0645 I 

0.0628 0.0652 

5 

Average 

0.061 9 

0.0624 

AVERAGE FOR 5 SPECIMENS I 0.0635 

3ATA ENTERED BY: SR 
DATA CHECKED BY: JTb 
FILENAME: TTMA5122 

DATE: 01/27/2005 
DATE: I/a7/05 

ADVANCED TERRA TESTING, INC. 



Client (. 1 Job No.: 

0 2 .  

10 

0 

0 

0 

- 

TetraTech-RMC ' 

2617-03 . 
LOCatiOtl: Rocky flats Present Closure 
Roll No.: 104124908 
Test Device: Fwe Station 
Load cells: 500 Ib. 
Produdcode: LLDO6OAOO 

I I 

0 5 10 15 20 1c 

Displacement (in) 
L I  30 

I . ,  

1 

. .  I 

0 
15 20 25 30 5 10 

Displacement (in) . .  

ASTM D 1004 Method C Test Type: 
Material Type: 60 mil LLDPE 

Sample No.: S038576/515122 
Data Entered By: SR 
Displacement Rate: 2 inlmin 

Date Tested: 01 -26-05 JTR 

Grip seperation: 1 .ow 

40, 

I . .  

10 15 20 25 30 0 5 
Displacemenl (in) 

llTR4908 CheckedBy. J n  Date: 027/0r Filename: 
Raw Data File: TTUTRM2. TTUTRM3, TTUTRMIZ, TTUTRM13.W Advanced Terra Testing, Inc. 



Client Teba Tech - RMC 
Job No.: 2617-03 
Location: Rocky Flats Present Closure 
Roll Number: 104124908 
Test Device: Five Station 
Load Cells: 500 Ib. 
ProdudCode: UW6oAoo 

Machine Direction ltnl 

0 5 10 15 20 25 30 
Displacement (in) 

40 

30 

0 
g20 
0 -I 

10 

0 

0 5 10 15 20 25 30 
Displacement (in) 

Test Type: ASTMD1004MethodC 
Material Type: 60 mil LLDPE 

Sample No.: 803857W515122 
Data Entered By: SR 
Displacement Rate: 2 idmin 
Grip Seperation: 1 .Cr 

Date Tested: 01-26-05 JTR 

Machine Direction 

Load at 
Break 

(Ib/in width) 
Specimen #1 34.2 
Specimen #2 34.6 
Specimen #3 34.5 
Specimen #4 34.3 
Specimen #5 34.3 

40 I 
30 

- s - 
u20 
m 
0 -1 

10 

0 

0 5 10 15 20 25 30 
Displacement (in) 

Machine Direction 

40 

I 
30 

0 

m 

- 
s20 
0 J 

10 

0 
0 5 10 15 20 25 30 

Displacement (in) 

Load at 
Break 

(Ib/in width) 
Specimen #E 33.8 
Specimen #7 33.5 
Speu’men #8 34.1 
Specimen ##9 35.8 
Specimen#lO 34.9 

Average 34.4 
Std. Deviation 0.6 

Filename: lTrR4908 CheckedBy .)% 
Raw Data File: . lTUTRM2. lTUTRM3. TTUTRMl2. TTUTRM13.TXT 

Date: @I 716 
Advanced Terra Testing, Inc. 



Client Tetra Tech - RMC 
261 7-03 
Rocky Flats Present Closure (0, ;%& 

Roll No.: 104124908 
Test Device: Five Station 
Load cens: 500 Ib. 
RodudCode: LLDO6OW 

r 

Test Type: 
Material Type: 60 mil LLDPE 

Sample No.: S038576/5151~ 
Data Entered By. SR 
Displacement Rate: 2 in/min 
Grip Seperation: 1 .Q 

ASTM D 1004 Method C 

Date Tested: 01-26-05JTR ‘ 

Cmss Machii D e n  [.I] 

0 5 10 15 20 25 30 
Dispbcement (in) 

40 
I 

0 5 10 15 20 25 30 
DBpbcemenI (in) 

40 
I 

0 5 10 15 20 25 30 
Displacement (in) 

Cross Machme Dredion Itn) 

0 5 10 15 20 25 30 
Dipbcemknt (in) 

I “ I  

0 5 10 15 20 25 30 
Displacement (in) 

40 , 

0 5 10 15 20 25 30 
Dispbcernent (in) 

Chedced By: 3 tg Date: va71.5 
Raw Data File: lTUTRCZ.~UTRC3.lTUTRC12.lTUTRC13.TXT Advanced Terra Testing, Inc. 



Client Tetra Tech - RMC 
Job No.: 261 7-03 
Location: Fbcky Flats Present Closure c-. 1 Rdl Numbw: 104124908 
Test Device: Five StatiM, 
Load Cells: 500 Ib. 
Produd Code: LLD060A00 

Test Type: 
Material Type: 60 mil UDPE 

Sample No.: S038576/515122 
Data Entered By: SR 
Displacement Rate: 2 inlmin 
Grip Seperation: 1 .W 

ASTM D lo04 Method C 

Date Tested: 01-26-05 JTR 

Cross Machine Direction C Y i  
40 

0 5 10 15 20 25 30 
Displacement (in) I 0 5 10 15 25 30 

Displacement (in) 

~~ 

Cross Machine Direction 
#9 

Cross Machine Direction 
# lo  

4 0 ,  1 

0 5 10 15 20 25 30 
Displacement (in) 

0 5 10 15 20 25 30 
Displacement (in) 

Cross Machine Direction 

Load at 
Break 

(Ibhn width) 
Specimen #1 34.6 
Specimen #2 34.6 
Specimen #3 35.3 
Specimen #4 35.3 
Specimen #5 36.3 

Load at 
Break 

(Ibhn widlh) 
Specimen #6 36.4 
Specimen #7 37.8 
Specimen #8 36.3 
Spechen #9 36.5 
Spedmen #lo 36.9 

Average 
Std. Deviation 

36.0 
1 .o 

Filename: llTR490C Checked By: JTc  
Raw Data File: TTUTRC2. l-rUTRC3.lTUTRC12.lTUTRC13.TXT 

Date: 1O7/or 
Advanced Terra Testing, Inc. 





Client: Tetra Tech - RMC 
Job No.: 2617-03 

(-Ll Location: Rocky Flats Present Closure 
' Sampfe: Ron ~04124908. soo3857a5151~ 

Test Device: Fi Station 
Load Cells: 500 Ib. 

Machine Direction a 

10 15 20 25 0 5 
Displa~emerd (in) 

"I 

I 

10 15 20 25 0 5 
Displacement fin) 

Machine Direction [1151 
100 

8 0 -  

- -z 60- - 
0 m 0 

40 - 

20 

0 

10 15 20 25 0 5 
Displacement (in) 

Test Type: 
Matwial Type: 

Tested By 
Data Entered By. 
Displacement Rate: 2 inhnin 
Grip Sepetation: 

ASTM D 6693 Type N 
60 mil Smooth UDPE. LLD060AW 

JTR 
SR 

2 . 5  

Date Tested: 01-26-05 

1 

10 . 15 20 25 0 5 
Displacement (in) 

8 0 ,  

5 10 15 20 25 0 Displacement (in) 

Machine Direction 

Load at Elongation Load at Elonaation 
Break 

(Iblin width) 
Specimen #1 342.0 
Specimen #2 324.7 
Specimen #3 292.8 
Specimen #4 307.7 
Specimen #5 351.9 
Average 323.8 
Std. Deviation 21.6 

at Break 
(%I 

992.5 
914.4 
831.5 
934.7 
973.6 
9293 
56.2 

Meld 
(IMn width) 

92.7 
98.3 
93.6 
91.8 
98.4 
94.9 
2.8 

Filename: TTNT4908 

Raw Data File: lTUTPM2. TTUTPM3.TXT 
CheckedByr Date: 

Advanced Terra Testing, Inc. 

at field 
(%I 

22.4 
25.0 
22.6 
19.5 
38.9 
25.7 
6.9 



C l i n t  Tetra Tech - RMC 
Location: Rocky Flats Present Closure 
Sample: Roll #104124908,3038576/515122 
Test Device: Fwe Station 
Load Cells: 500 Ib. 

I Job No.: 2617-03 e 

ea 

0 5 10 15 20 
Displacement (in) 

80 

Cross Machine Diredim Eirl 

I 0 5 10 15 m 25 
Displacement (in) 

I 5 10 15 
Displacemenl (in) 

20 25 

Test Type: 
Material Type. 
Date Tested: 01-26-05 
Tested By: JTR 
Data Entered By SR 
Displacement Rate: 2 idwin 
Grip Seperation: 2.5" 

ASTM D 6693 Type N 
60 mil Smooth LLDPE. LLwMlAooO 

I o  5 10 15 m 25 
Displacement (in) 

I o  5 I O  15 
Displacemenl (in) 

20 25 

Cross Machine Direction 

Load at 
Break 

(IMn width) 
Specimen 11 300.4 
Specimen #2 326.3 
Specimen 13 304.6 
Specimen #4 305.3 
Specimen 15 320.4 
Average 311.4 
Std. Deviation 10.1 

Elongation 
at Break 

(%) 
923.5 
955.6 
906.9 
918.6 
904.0 
921.7 
i 8.4 

Load at 
Yield 

(Ibhn width) 
92.8 
96.9 
94.9 
95.1 
102.2 
96.4 
3.2 

Elongation 
at Yeld 

(%I 
19.5 
20.1 
20.6 
21.2 
21 -5 
20.6 
0.7 

I 

Date: I /difo Filename: TTNT490C . Chedted By: JTfi 
Raw Data File: TlUTPC2. TTUTPC3.TXT Advanced Terra Testing, Inc. e 



THICKNESS 
ASTM D 5994 

(IN-) 

(-', 
CLIENT: Tetra Tech-RMC 

PROJECT: Present Landfill Design-RFETS. Golden CO 

Roll Number: 1041 24720, Product Code: LUT060A000 
60 mil LLDPE-T 

, .I JOB NO.: 2617-03 

DATE: 01-12-05 SKL 

1 I 0.0547 I 2 I 0.0602 I 

0.0579 0.061 0 
0.0598 

4 I 0.0571 I 5 .I 0.0546 I 

0.0577 0.0526 

I 0.0552 I I 0.0542 I I 0.0565 I 
Average I 0.0577 I Average I 0.0597 I Average I 0.0565 I Average I 0.0565 Average I 0.0548 

AVERAGE FOR 5 SPECIMENS I 0-0570 

,i 

' :DATA ENTERED BY: 
DATA CHECKED BY: sR& 
FILENAME: TTTH4720 

DATE: 01/12/2005 
DATE: ) / I  3/oT 

ADVANCED TERRA TESTING, INC. 



THICKNESS 
ASTM D 5994 

(IN.) 

0.0589 

Average 0.0591 Average 

t @!LENT: Tetra Tech-RMC 

0.0604 3 0.061 3 

0.0613 0.061 8 

0.0619 0.0595 

0.0601 0.0615 

0.0605 0.0601 0.0600 

0.0608 Average 0.0608 Average 0.0605 Average 

- 

PROJECT: Present Landfill Design-RFETS, Golden CO 

4 I 0.0609 

JOB NO.: 2617-03 

DATE: 01 -1 2-05 SKL 

5 

Roll Number: 104124728, Product Code: LUT060A000 
60 mil LLDPE-T 

1 

0.0549 

2 

I 0.0616 I 

I 0.0598 I 

0.0604 
0.0606 

0.0594 

0.0579 

0.0610 

0.0598 

AVERAGE FOR 5 SPECIMENS I 0.0602 

O A T A  ENTERED BY: SR 
DATACHECKEDBY: & 
FILENAME: lTH4728 

DATE: 0 1 / 1 2/2005 
. DATE: I / I Z $ ~ ~ -  

ADVANCED TERRA TESTING, INC. 



THICKNESS 
ASTM D 5994 

(IN.) 

(. j 
CLIENT: Tetra Tech-RMC 

PROJECT: Present Landfill Design-RFETS. Golden CO 

Roll Number: 104124733, Product Code: LUT060A000 
60 mil LLDPE-T 

0.0608 
1 

0.0583 

2 

. /  JOBNO.: ,2617-03 . 

DATE: . 01-12105 SKL 

0.0587 

0.0647 0.0625 0.061 5 
0.0603 

Average I 0.0587 I Average I 0.0656 I Average I 0.0613 I Average I 0.0600 I Average I 0.0597 
I I 

I AVERAGE FOR 5 SPECIMENS~ 0.0611 

3ATA ENTERED BY: SR 
OATA CHECKED BY: 
FILENAME: lllH4733 

DATE: 01/20/2005 
DATE: !/a/& 

ADVANCED TERRA TESTING. INC. 



Client Tetra Tech - RMC 
Job No.: 261743 
Location: 
iample: 104124720 

Test Device: Five Station 
Load Cells: 
Produd Code: GSE. LUTO6OAOOO 

Present Landfill Design-RFETS, Golden. CO 

500 Ib. 

0 

Machine Direclion m 
30 

- e 
P" 
0 2 

10 

0 
0 2 4 6 8 10 12 

Dispbcement (in) 

Machine Direction JWI 
1 40r 1 

0 2 4 6 8 10 12 
Displacement (in) 

Machine Direction 1#51 
40 

30 

- c 
z m  
0 A 

10 

0 
0 2 4 6 8 10 12 

Displacement (in) 

Test Type: 
Material Type: 60 mil LLDPE-T 

Tested By. JTR 
Data Entered By: S R  
Displacement Rate: 2 inlmin 

ASTM D 1004 Method C 

Date Tested: 01-12-05 

Grip Seperation: 1 .o= 

Machii  Direction m 

0 2 4 6 8 10 12 
Displacement (in) 

0 2 4 6 8 10 12 
Displacement (in) 

Machine Diredion 14.1 

0 2 4 6 8 10 12 
Displacement (in) 

. ilename: TTTR4720 CheckedBy: Date: 12 1/05 
Raw Data File: TlZTRM2, TETRM3.TTZTRM12. TTZTRMIB TxT Advanced Terra Testing, Inc. 



-- 

Client: Tetra Tech - RMC 
Job No.: 261 7-03 
LoCatiOn: Present Landfill DesigwRFEFS. Golden. CO 

/.-. Sample: 104124720 
( i TestDevice: Fivestation 

Load Cells: 500 Ib. 
Product Code: GSE, LUTO6OAOOO 

Machine Direction 1.71 

0 2 4 6 8 10 12 
Displacement (in) 

Mach i i  Direction 111.1 

2 4 6 8 10 12 I o  Displacement (in) 

Load at 
Break 

(IWin width) 
Specimen #1 33.5 
Specimen #2 33.7 
Specimen #3 33.0 
Specimen #4 31.9 
Specimen #5 32.8 

Test Type: 
Material Type: 60 mil UDPE-T 

ASTM D 1004 Method C 

Date Tested: 01-12-05 
Tested By: JTR 
Data Entered By: SR 
Displacement Rate: 2 inlmin 
Grip Seperation: 1 .Om 

Machine Direction LLI 
40 

30 

- 5 
;20 
0 
J 

10 

0 
0 2 4 6 8 10 12 

Displacement (in) 

4 0 ,  

0 2 4 6 8 10 12 
Displacement (in) 

Machine Direction 

Specimen #6 
Specimen #7 
Specimen #8 
Specimen #9 
Specimen #10 

Load at 
Break 

(Ibhn width) 
34.6 
36.0 
35.6 
33.6 
35.0 

Average 34.0 
Std. Deviation 1.2 

Filename: TTTR4720 ' CheckedBy: '&?. Date: 1 / 3 )/a%- 
h W  Data File: lTTTRM2. TTZTRM3.llZTRM12. TTZTRM13.TXT Advanced Terra Testing, Inc. 



Client Telra Tech - RMC 
2617-03 
Present Landfill Design-RFETS. Golden, CO 
104124720 
Fke Station 
500 Ib. 

xation: 

(, ., rest Device: 
Load Cells: 
Product Code: GSE, LUT060A000 

40 I 

0 2 4 6 8 10 12 
Displacement (in) 

1 

0 2 4 6 8 10 12 
Displacement (in) 

40 

0 2 4 6 8 10 12 
Displacement (in) 

Test Type: 
Material Type: 60 mil LLDPE-T 

Tested By: JTR 
Data Entered Bv: SR 

ASTM D 1004 Method C 

Date Tested: 01-12-05 

Displacement Rate: 2 idmin 
Grip Seperation: 1 .O' 

Cross Machine Direction IffzI 

0 2 4 6 8 10 12 
Displacement (in) 

Cross Machine Direction 1.41 
40 

30 - 
0 - 
B m  
m 
0 -J 

10 

0 
2 4 6 8 10 12 I o  Displacement (in) 

Cross Machine Direction lff.I 

0 2 4 6 8 10 12 
Displacement (in) 

filename: TTTR472C 

Raw Data File: lTTZTRC2. TTTTRW. TTZTRC12. TmRCl3.TXT 

CheckedBy: & Date: )/a I/OT 

Advanced Terra Testing, Inc. 



Uient Tetra Tech - RMC Test Type: ASTMD1004MethodC 
Job No.: 2617-03 Material Type: 60 mil UDPE-T 

Sample: 
Location: Present Landfill Design-RFETS. Golden. CO Date Tested: 01-12-05 

1041 24720 r-... 

t TestDevice: Fiestation 
Load Cells: 500 Ib. 
Product Code: GSE, LUTO6OAOOO 

Tested By: JTR 
Data Entered By: SR 
Dsplacement Rate: 2 inlmin 
Grip Seperation: 1 .O" 

Cross Machine Duedon m 

0 2 4 6 8 10 . 12 
Displacement (in) 

Cross Machine Direction 
#9 

0 2 4 6 8 10 12 
Displacement (in) 

Cross Machine Duection 1.81 

, o  2 4 6 8 10 12 
Displacement (in) 

Cross Machine Direction 

I 

0 2 4 6 8 10 12 
Displacement (in) 

Cross Machine Direction 

Load at 
Break 

(Iblin width) 
Specimen #1 33.1 

Specimen #3 35.0 
Specimen #2 34.1 

Specimen #4 33.9 
Specimen #5 33.5 

Average . 
Std. Deviation 

Load at 
Break 

(Iblinw-dth) ' 

Specimen #6 34.6 
Specimen #7 36.0 
Specimen #8 35.6 
Specimen #9 33.6 
Specimen #10 35.0 

34.4 
0.9 

Filename: TTTR472C CheckedBy: Date: I /a 1/05 
Raw Data File: lTZTRC2. TrZTRC3. TTZTRC12. TTZTRC13 TXT Advanced Terra Testing, Inc. 



Client Tetra Tech - RMC 

10 

261 7-03 
Present Landfill Design-RFETS, Golden, CO 
104124728 

- 

.;Test Device: Five Station 
Load Cells: 500 Ib. 
Product Code: GSE, LUT060A000 

30 

A 

f2 
27-0 
-I 

10 

0 

4 6 8 10 12 0 2 
Displacement (in) 

40 I 

40 

30 

c ._ - 
0 2 0  
0 -1 

10 

Test Type: 
Material Type: 
Date Tested: 
Tested By. 
Data Entered By: 
Displacement Rate: 
Grip Seperation: 

ASTM D 1004 MeUlod C 
60 mil LLDPE-T 

JTR 
SR 
2 inlmin 
1 .on 

01-13-05 

Machine Direction Lrl 

4 6 8 10 12 0 2 
Displacement (in) 

40 

- 
Displacement (in) 

I 

0 '  2 4 6 8 10 12 
Displacement (in) 

F ilename: TTTR4728 CheckedBy: & Date: ,! /'a //K 
Raw Data File: TTXTRMZ. TTxTRM3, TTvRMi2. TTXTRM13.TXT Advanced Terra Testing, Inc. 



Client Tetra Tech - RMC 
Job No.: 261 7-03 
Location: Present Landfill Design-RFETS, Golden, CO 

pi Sample: 1041 24728 
\ ITestDevice: Fivestation 

Load Cells: 500 Ib. 
Product Code: GSE. LUTo6oAOOO 

Test Type: 
Material Type: 60 mil LLDPE-T 

Tested By. JTR 
DataEnteredBy. SR 
Displacement Rate: 2 inlmin 
Grip Seperation: 1 .W 

ASTM D 1004 Method C 

Date Tested: 01-13-05 

30 

- 
0 g20 
0 J 

10 

0 
0 2 4 6 0 10 12 

Displacement (in) 

0 2 4 6 0 10 12 
Displacement (in) 

Machine Direction 

Load at 
Break 

(Ib/in width) 
Specimen #1 37.6 
Specimen #2 33.4 
Specimen #3 33.0 
SpecimenM 35.9 
Specimen #5 36.1 

Average 
Std. Deviation 

0 2 4 6 8 10 12 
,Displacement (in) 

Machine Diredion 

40  

0 2 4 6 8 10 12 
Displacement (in) 

Load at 
Break 

(Ibhn width) 
Specimen #6 36.9 

Specimen #8 37.0 
Specimen #9 37.2 
Specimen #10 35.6 

Specimen #7 35.3 

35.8 
1.5 

. '  

Filename: mR4728  CheckedBy: 4 Date: )/a1,6< 
Raw Data File: 'ITXTRMZ. TTXTRM3.TTXTRMlZ.TTXTRM13.TXT Advanced Terra Testing, Inc. 



C l i i t  Tetra Tech - RMC 
261 7-03 
Present Landfill DesigmRFETS, Golden, CO 0cation: 

Ample: 104124728 
Test Device: Five Station 
Load Cells: 500 Ib. 
Product Code: GSE. LUT060A000 

1 #I I 

6 8 10 12 0 2 4 
Displacement (m) 

40 
I 

d - 
U 

0 J 

10 :!!I 0 

0 2 
L 

8 
I 

10 12 

- 
Displacement (in) 

4 6 

I 

Test Type: 
Material Type: 60 mil LLDPE-T 

Tested By: JTR 
Data Entered By: SR 
Displacement Rate: 2 inlmin 

ASTM D 1004 Method C 

Date Tested: 01-13-05 

Grip Seperation: 1 .OD 

Cross Machine Direction r-7 

Cross Machine Direction litzl 

6 8 10 12 0 2 4 
Displacement (in) 

Cross Machine Direction lff41 

- 
D - 
U U m 
0 -I 

4 0 ,  40 

10 - 

0 

4 6 8 10 12 0 2 
Displacement (in) 

I Cross Machine Direction1 I 
I #6 I I 

40 , 

0 4 2 6 8 10 Displacement (in) 12 

I 
Filename: TTTR728C Checked By: & Date: I/a1/0< 
Raw Data File: TTXTRCZ. TTXTRC3, TTXTRC12. TTXTRCIJ.TXT Advanced Terra Testing, Inc. 



Client Tetra Tech - RMC Test Type: ASTM D 1004 Method C 
Job No.: 261 7-03 Material Type: 60 mil UDPE-T 

Test Device: Five Station Data Entered By. SR 

Location: Present Landfill DesigwRFETS, Golden, CO Date Tested: 01-13-05 (-) Sample: 104124728 Tested By. JTR 

Load Cells: 500 Ib. 
Product Code: GSE. LUT060A000 

I Cross Machine Dwedion) 

0 2 4 6 8 10 12 
Displacement (in) 

Cross Machine Direction 

0 2 4 6 6 I O  12 
Displacement (in) 

Displacement Rate: 2 inirnin 
Grip Sewration: 1 .On 

Cmss Machine Direction m 

0 2 4 6 6 10 12 
Displacement (in) 

Cross Machine Direction F I  

0 2 4 6 6 10 12 
Displacement (in) 

Cross Machine Direction 

Load at 
Break 

(Iblin width) 
Speu'men #1 39.6 

Speu'men #3 36.9 
Specimen #2 37.9 

Specimen #4 37.4 
Speu'men #5 35.3 

Load at 
. Break 
(Ibh width) 

Specimen #E 36.9 
Specimen #7 37.6 
Speamen #8 39.3 
Speu'men #9 35.5 
Specimen #10 35.6 

Average 37.2 
Std. Deviation 1.4 

Filename: llTR728C CheckedBy. & Date: ! /a  jfoc 
Advanced Terra Testing, Inc. Raw Data File: TTXTRC2. TTTXTRCB. TTXTRCIZ. TTXTRCl3.TXT 



Client Tetra Tech - RMC 
261 7-03 
Present Landtit1 Design-RFETS, Golden, CO .ocation: 

Ample: 104124733 
Test Device: Five Station 
Load cells: 500 Ib. 
Product Code: GSE, LUT060A000 

Test Type: 
Material Type: 60 mil LLDPE-T 

ASTM D 1004 Method C 

Date Tested: 01-12-05 
Tested By: JTR 
Data Entered By: SR 
Displacement Rate: 2 inlrnin 
Grip Seperation: 1 .OD 

40 

4 6 8 10 1 0 2 
Displacement (in) 

Machine Direction 11.1 

4 6 8 10 12 0 2 
Displacement (in) 

4 6 8 10 12 0 2 
Displacement (in) 

40 

30 

h 

$20 
A 

10 

0 
0 2 4 6 8 10 12 

Displacement (in) 

~ 

30 

1,. 

0 2 . 4  6 8 10 12 
Displacement (in) 

Machine Direction I..I 

0 2 4 6 8 10 12 
Displacement (in) 

Filename: TTTR4733 CheckedBy: Date: \ / a f / o s  
Raw Data File: TTYTRM2.lTWRM3. TTYTRM12.TTYTRMlJ.iXT Advanced Terra Testing, Inc. 



Client Tetra Tech - RMC 
Job No.: 2617-03 

,.-- Location: Present Landfill DesigwRFETS. Golden, CO 
( ample: 104124733 

Test Device: Five Station 
Load Cells: 500 Ib. 
Product Code: GSE. LUTO6OAOOO 

Machine Direction lrnl 

0 2 4 6 8 10 12 
Displacement (in) 

Machine Diredon I.91 

0 2 4 6 8 I O  12 
Displacement (in) 

Test Type: ASTMD1004WIethodC 
Material Type: I 60 mil LLDPE-T 

Tested By: JTR 
Data Entered By: SR 
Displacement Rate: 2 in/min 
Grip Seperation: 1 .On 

Date Tested: 01 -1 2-05 

Machine Direction 

Load at 
Break 

(Iblin width) 
Specimen #1 34.9 
Specimen #2 35.1 
Specimen #3 35.2 
Specimen #4 36.6 
Specimen #5 33.3 

0 2 4 6 8 10 12 
Displacement (in) 

Filename: llTR4733 

Average 
Std. Deviation 

Machine Direction 

0 2 4 6 8 10 12 
Displacement (in) 

Load at 
Break 

(Ibhn width) 
Specimen #6 36.0 
Specimen #7 35.7 
Specimen #8 37.9 
Specimen #9 38.1 
Specimen #10 38.2 

36.1 
1.5 

CheckedBy: -sllx 
Raw Data File: V R M 2 .  V R M 3 .  m R M 1 2 .  'TTYTRM13 TXT Advanced Terra Testing, Inc. 



Client Tetra Tech - RMC 
Job No.: 261 7-03 

Present Landfill Design-RFETS. Golden. CO 
104124733 

rest Device: Five Station 
b a d  Cells: 500 Ib. 
Product Code: GSE. LUTO6OAOOO 

Cross Machine Direc(ion m 

0 2 4 6 8 10 12 
Displacement (in) 

I Cross Machine Direction1 

I #3 I 
I 4 0 ~  

10 

0 
0 2 4 6 6 10 12 

Displacement (in) 

Cross Machine Direction 1.51 
30 

- 
C - 
g20 
0 J 

10 

0 
0 2 4 6 8 10 12 

Test Type: 
Material Type: 60 mil LLDPE-T 

ASTM D 1004 Method C 

Date Tested: 01-12-05 
Tested By: JTR 

Grip Seperation: 1.0- 

Data Entered By: SR 
Displacement Rate: 2 irdmin 

Cross Macttine Direction ltnl 
40 

30 

- 
D - 
g m  
0 A 

10 

0 
0 2 4 6 8 10 12 

DisplaGemenl (in) 

Cross Machine Direction 1.41 
I 40 I 

30 

d - 
820 
m 
2 

10 

0 
2 4 6 8 10 12 I o  Displacement (in) 

Crass Machine Direction f . Y L l  

0 2 4 6 6 I O  12 
Displacement (in) Displacement (in) 

filename: TlTR473C CheckedBy: &-- Date: I / a l /o s  
Raw Data File: T M R C 2 .  m R C 3 .  m R C 1 2 .  TMRCi3.Txr 

-~ ~ 

Advanced Terra Testing, Inc. 



client: Tetra T@ - RMC 
Job No.: 261 7-03 
Location: ('-1 Sample: 104124733 
Test Device: Fw Station 
Load cells: 500 Ib. 
Produd Code: GSE. LUT06oAm 

Present Landfill DesgwRFETS, Golden, CO 

2 4 6 8 10 12 0 
Displacement (in) 

Cross Machine Direction m 

0 2 4 6 8 10 12 
Displacement (in) 

TestType: 
Material Type: 60 mil LLDPE-T 

Tested By JTR 
Data Entered By: SR 
Displacement Rate: 2 idmin 
Grip Sepetation: 1 .On 

ASTM D 1004 Method C 

Date Tested: 01-12-05 

2 4 6 8 10 12 0 

Displacement (in) 

Cross Machine Direction 

0 2 4 6 8 10 12 
Displacement (in) 

Cross Machine Direction 

Load at 
Break 

(Iblin width) 
Specimen #i 35.4 
Specimen #2 36.9 
Specimen #3 36.2 
Specimen #4 38.0 
Specimen #5 36.0 

Average 
Std. Deviation 

37.9 
1.8 

Load at 
Break 

(IMn width) 
Specimen #6 39.9 

Specimen ##8 37.4 
Specimen #7 41.6 

Specimen #9 38.0 
Specimen #10 39.1 

Filename: m 4 7 3 c  CheckedBy: d@- Date: lloc 
Raw Data File: TTYTRC2. T M R C 3 .  TPTTRC12. TMRC13.TXT Advanced Terra Testing, Inc. 
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Client Tetra Tech - RMC 
Job No.: 261 7-03 

Present LandfillRFETS, Golden, CO 
Roil #lo4124720 

Test Device: F i e  Station 
LoadCefls: 500Ib. 

60 

Machine Direction L..l 

I Displacement (in) 

I 

15 20 

10 0 5 15 20 

Test Type: 
Material Type: 
Date Tested: 
Tested By. 
Data Entered By SR 
Displacement Rate: 2 inlmin 
Grip seperation: 2.5’ 

ASTM D 6693 Type N 
60 mil m t h  LLDPE-T, LUFO60AOOO 
01 -1 2-05 
SKL 

Wr 

- 
P 

rn 

v 

u -  
0 2 

0 - 

10 15 20 0 5 
Displacement (in) 

W ,  

0 
m 15 ’ 0 5 Displacement 10 (in) 

Specimen #1 
Spea’men #2 
Specimen #3 
Spedimen #4 
Specimen #5 
Average 
Std. Deviation 

Machine Direction 

Load at 
Break 

(IMn width) 
216.2 
222.2 
237.0 
237.6 
220.4 
226.7 
8.9 

Elongation 
at Break 

(%I 
605.8 
616.1 
673.0 
647.7 
577.6 
624.0 
33.2 

Load at 
Yield 

(IMn width) 
89.7 
90.5 
86.1 
93.0 
89.4 
89.8 
2.2 

Filename: lTNT4720 
Raw Data File: TTZTPMZ. TTZTPM3.TXT 

CheckedBy: & Date: I/a I/o S- 
Advanced Terra Testing, Inc. 

Elongation 
at Yield 

(%I 
16.0 
16.5 
16.3 
16.5 
89.8 
31 .O 
29.4 

\ 



Client Tetra Tech - RMC 
261 7-03 
Resent LandmCRFElS. Golden. CO 

ample: Roll #lo4124720 
rest Device: Fwe Station 
Load Cells: 500 Ib. 

50 

15 20 
Displacement (in) 

I 

10 . 15 0 5 
Displacement (in) 

20 

Test Type: ASTM D 6693 Type IV 
Material Type: 60 mil Smooth LLDPE-T, LUT060A000 

SR Data Entered By: 
Dsptacement Rate: 2 inlmin 
Grip Seperation: 2.5" 

Date Tested: 01 -1 2-05 
Tested By: SKL 

0 5 10 15 20 Displacement .- (in) 

d - 
D D 

0 A 

10 15 20 0 5 
Displacement (in) 

Cross Machine Direction 

Load at Elongation Load at Elongation 
at Yield Break atBreak Yield 

(Ibhn width) 
Specimen #I 190.0 
Specimen #2 190.1 
Specimen #3 189.1 
Speamen #4 206.8 
Speamen #5 219.7 
Average 199.1 
Std- Deviation 12.2 

(56) 
563.0 
552.4 
570.4 
588.2 
609.5 
576.7 
20.1 

(IWin width) 
89.1 
93.2 
88.9 
92.3 
91.4 
91.0 
1.7 

ename: '17Nl728C 
Raw Data File: TTZTPC2, TTZTPC3.TXT CheckedBy: Date: r/aIb< 

Advanced Terra Testing, Inc. 

("/.I 
17.7 
18.3 
20.3 
18.8 
18.3 
18.7 
0.9 



Client Tetra Tech - RMC 
Job No.: 2617-03 

Resent LandmFRFETS. W e n .  CO r;gd:; Roll #lo4124728 
Test Device: Five Station 
Load cells: 500 Ib. 

T&t Type: 
Material T w :  

ASTM D 6693 Type N 
60 mil Smooth LLDPE-T, LUTO60AOOO 

Date Tested: 01 -1 3-05 
Tested By: JTR 
Data Entered By: SR 
Displacement Rate: 2 idmin 
Grip Seperation: 2.5' 

80 

0 5 10 15 20 25 
Displacement (in) 

I 

0 5 10 15 20 25 
Displacement (in) 

0 5 10 15 25 
Displacemen1 (in) 

Machine Direction GLl 
60 1 

0 5 10 15 m 25 
Displacement (in) 

Machine Direction (1141 

0 5 10 15 m 25 
Displacement (in) 

Specimen #1 
Specimen #2 
Specimen #3 
Specimen #4 
Specimen #5 
Average 
Std. Deviation 

Machine Direction 

Load at 
Break 

( Ibh width) 
255.5 
21 8.7 
259.0 
230.5 
252.0 
243.1 
15.7 

Elongation 
at Break 

660.3 
564.4 
663.0 
601.6 
640.5 
626.0 
37.8 

(%) 

Load at 
Yield 

(Ibhn width) 
98.0 
97.9 
96.1 
93.6 
95.5 
96.2 
1.6 

Elongation 
at Yield 

(W 
20.6 
16.5 
16.0 
17.8 
16.0 
17.4 
1.7 

Filename: TTNT4728 CheckedBy: & Date: i/a 1 . h ~  
Raw Data File: TTXTPM2. lTXTPM3.W Advanced Terra Testing, Inc. 



I Client Tetra Tech - RMC 
261 7-03 

:oation: Present LandfilCRFETS, Golden. CO 
Ample: Rdl #lo4124728 

I Test Device: Five Station 
I LoadCells: 500Ib. 
~ 

- 

0 '  I I 
15 20 25 0 5 10 

Displacement (in) 

I o  5 10 

I 15 20 25 
Displacement (in) 

ASTM D 6693 Type N 
60 ma smooth UDPE-T, LLJTWAOOO 
01-13-05 
JTR 

Test Type: 
Material Type: 
Date Tested: 
Tested By: 

SR Data Entwed By: 
Displacement Rate: 2 inlmin 
Grip Seperation: 2.5' 

60 

I 
15 20 25 0 5 10 

Displacement (in) 

Specimen #I 
Specimen #2 
Specimen #3 
Specimen #4 
Specimen #5 
Average 
Std. Deviation 

Cross Machine Direction 

Load at 
Break 

(Ibfin width) 
228.2 
212.8 
225.4 
230.1 
209.0 
221.1 

8.5 

Elongation 
at Break 

(%I 
615.9 
570.8 
593.8 
610.6 
561.7 
590.6 
21.4 

Load at 
Yield 

(Win width) 
95.3 
101.2 
90.7 
95.9 
95.8 
95.8, 
3.3 

40 - - 
C 

D 

0 > 

- - 
20 

I 0 

15 20 25 5 10 0 

Displacement (in) 

TTNT472C CheckedBy: & Date: !/d (/OF 
Raw Data File: TTXTPC2, TTXTPC3.TXT Advanced Terra Testing, Inc. 

Elongation 
at Meld 

(%I 
15.2 
17.4 
15.2 
17.7 
18.3 
16.7 
1.3 



Client Tetra Tech - RMC 
261 7-03 

RoR#104124733 
d{E: Present LandfilCRFETS, Golden. CO 

Test Device: Five Station 
Load Cells: 500 Ib. 

MachineDredion 

60 rn 

0 5 10 15 
Displacement (in) 

Machine Direction LJ 

0 5 10 
Displacement (in) 

I 
15 

Machine Direction ECl 

5 10 15 I o  Displacement (in) 

Test Type: 
Material Type: 
Date'TeSted: 

ASTM D 6693 Type N 
60 mil Smooth UDPE-T, LUTOGO 
01-13-05 

Tested By: JTR 
Data Entered By: SR 
Displacement Rate: 2 inlmin 
Grip Seperation: 2.5. 

I 0 .  5 10 15 
Displacement (in) 

Machine Direction Lzl 
80 

60 

d - 
40 

m 
A 

20 

0 
0 I 5 ' 10 

Displacement (in) 
15 

Specimen #1 
Specimen #2 
Spedmen #3 
Specimen #4 
Specimen #5 
Average 
Std. Deviation 

Machine Direction 

Load at 
Break 

(Iblin width) 
223.5 
267.6 
235.3 
246.4 
247.4 
244.1 
14.6 

Elongation 
at Break 

(%I 
598.6 
659.8 
609.0 
586.1 
656.2 
621.9 
30.3 

TTNT4733 CheckedBy: D: Filename: 

Raw Data File: TnTFPM2. TTYTPM3.TXT 

Load at 
Yield 

(Ibln width) 
98.1 
106.8 
102.8 
108.4 
93.2 
101.9 
5.6 

e: t/a//oC;- 
Advanced Terra Testing, Inc. 

Elongation 
at Yield 

(XI 
18.6 
20.6 
18.6 
18.3 
27.6 
20.8 
3.5 

0, . .. 

i 



Client: Tetra Tech - RMC 
Job No.: 261 7-03 

?cation: Present Landfill-RFETS, Golden, CO 0 ample: Roll #lo4124733 
Test Device: Five Station 
LoadCells: 500Ib. 

10 

50 

- 

15 20 25 0 5 i o  
Displacement (in) 

50 t 
- e - 
D 

0 -1 

20 25 
1 

Displacement (in) 

50 
I 

0 I .  I 
15 20 25 5 10 

Displacement (in) 
I -  f 

Test Type: 
Material Type: 

Tested By: 
Data Entered By. 
Displacement Rate: 2 idmin 
Grip Seperation: 

ASTM D 6693 T& IV ' 
60 mil SmWIh WPE-T, L U T W A W  

m 
SR 

2.5' 

Date Tested: 01-13-05 

15 20 25 0 5 10 
Displacement (in) 

Specimen #I 
Specimen #2 
Specimen #3 
Specimen #4 
Specimen #5 
Average 
Std. Deviation 

Cross Machine Direction 

Load at 
Break 

(IMn width) 
201.5 
246.2 
204.2 
195.7 
187.3 
207.0 
20.5 

Elongation 
at Break 

(%) 
538.1 
61 1.8 
558.3 
51 7.1 
476.5 
540.4 
44.8 

Load at 
Yield 

(IMn width) 
96.2 
107.7 
97.3 
100.8 
107.0 
101.8 
4.8 

- 
Aename: TTNT473C 

Raw Data File: ll-YlPC2. W P C 3 . T X T  
Checked@: & Date: I/a I I o r  

Advanced Terra Testing, Inc. 

Elongation 
at Yield 

19.5 
16.5 
19.5 
18.0 
19.2 
18.5 
1.1 
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M Precision Geosynthetic Laboratories 

January 21,2005 

Sharon Roberts 
ADVANCED TERRA TESTING INC. 
833 Parfet Street 
Lakewood, CO 80215 

Dear Ms. Roberts: RE: Present Landfill Desisn - RFETS 

Thank you for consulting Precision Geosynthetic Laboratories for your material testing needs. 

Enclosed is the final laboratory report for the testing of three (3) 60 mil LLDPE Geomembrane 
sample(s) received January 19, 2005. 

It should be noted that the test specimen and test sample used for this report was believed to be 
representative of the material produced under the designation herein stated. However, these 
results are indicative of only the specimens that were actually tested. The testing herein is based 
upon accepted industry practice as well as the test method listed. Precision Geosynthetic 
Laboratories neither accepts responsibility for nor makes claims to the final use and purpose of 
the material. 

By accepting the data and results represented on this report, Client agrees to limit the liability of 
Precision Geosynthetic Laboratories from Client and all other parties for claims arising out of the 
use of this data to the cost for the respective test(s) represented in this report, and Client agrees 
to indemnify and hold harmless Precision Geosynthetic Laboratories from and against all liability 
in excess of the aforementioned limit. 

The test data and all associated project information shall be held in confidence, not to be 
reproduced except in full and disclosed to other parties with the authorization of the client. 

It is a company policy to keep the physical records of each job for 2 years since the receipt of the 
samples and keep the electronic file for 7 years. Failed seam samples are kept for 7 years; 
good seam samples are disposed after 2 weeks and conformance samples are disposed 
after t month. Should you need us to keep them longer, please advise us in writing. 

If you have any questions or if we may be of further service, please do not hesitate to call at 
800-522-4599. 

Sincerely, 

PRECISION GEOSYNTHETIC LABORATORIES 

Maria dcG.+.L& Espitia 

Quality Assurance 

Enclosure: (Job No.. G050031) 

f l  ice President 

1160 North Gilbert Street, Anaheim, CA. 92801, TeM 714-520-9631, Fax#714-520-9637 
Dm2000 Reco#281 



CLIENT ADVANCED TERRA TESTING INC. 
PROJECT Present Landfill Design - RFETS 

VERIFICATION OF MATERIAL PROPERTIES 
(PGL Job No. 6050031) 

MATERIAL DESCRIPTION: 60 mil LLDPE Geomembrane 

SAMPLElS) SENT BY: Advanced Terra Testing Inc. 

DATE RECEIVED: January 19,2005 DATE REPORTED: January 21,2005 

SAMPLE IDENTIFICATIONS: 

SAMPLE ID PRECISION CONTROL NUMBER 

,R#104124720 LUT060A000 
R#l04124733 LUT060A000 
R#104124728 LUT060A000 

TESTS REQUIRED: 

TEST METHOD 

ASTM D1505 
ASTM D1603 

ASTM 05596 
GRI-GM12 

721 1 
7212 
7213 

DESCRIPTION 

Density 
Carbon Content 
Asperity Height 
Carbon Black Dispersion 

TEST CONDITIONS: The samples were conditioned for a minimum one hour in the laboratory 
at 22 2 2OC (71.6 2 3.6'F) and at 60 2 10% relative humidity prior to test. 

TEST RESULTS: 
_-___ ,-- 

2 The test results are summarized in Table(s) 1 to 3. 
' inclu&@n these tables. In=-+ : 

The units in which the data are reported are 

2 
4 

-2 s-c 
Quality Assurance 

Cora B. Queja 
Vice President 

1160 North Gilbert Street, Anaheim, CA. 92801, TeW 714-520-9631, Fax#714-520-9637 
DC#2000 Reco1d#2bl 



x G 50 31 " 

Date Received: 111912005 
Date Reported: 112112005 

TABLE Y 
MATERIAL PROPERTIES 

CLIENT: ADVANCED TERRA TESTING 
PROJECT: Present Landflll Design - RFETS 

QC'd By: 
PGL Job No.: 

Client Sample ID: RM04124720 LUT060A000 PGL Control No.: 72)4/ 
Material Description: 60 rnll LLDPE Geornernbrane 

SPECIMENS 

Apparatus: Has a dial indicator that travels at least 2.5mm (0.1 in). and a depth gauge with contact point that travels up and down 

ASTM 05596 Carb 

DlREC TlON 
M D -  MP 
TO - TA. .. 

Precision GeoaGthetic Laboratories 



TABU. (11 
MATERIAL PROP= IES 

CLIENT: ADVANCED TERRA TESTING 
PROJECT: Present Landfill Design - RFETS 

Date Received: 111912005 
Date Reported: 112112005 

Client Sample ID: R#104124728 LUTO6OAOOO 

QC'd By: VJ\c 
PGL Job No.: GO50031 

PGL Control No.: 7213 
Material Description: 60 mil LLDPE Geornernbrane 

1 2 4 6 7 8 10 1. A g 3 5 9 . . .  . . . .  9";:: SPECIMENS ... 
. . . . . . . .  . . . . . . . .  . . . . . . . .  . . . . . . . .  METHOD DESCRIPTION . . . . . . . .  . . . . . . . .  

GRI-GM12 Asperity Height of Textured Geomembrane (mils) 
Apparatus: Has a dial indlcator that treveb at least 2.5mm (0.1 In)# and a depth gauge with contact point thaf trevels up and down 
with in the setting block with a base dimension of 50 mm x 20 mm (2.0 in x 0.75 in) and a height of 75 mm (0.5 In), The cuntsct point 
is 3.12 mm (0.125 In) In radius end is tapered to 0.25 mm (0.01 in) in radius. The length of the needle isldmm (0.65in) 

Side A 

Side B 
ASTM D1505 Den 

ASTM D1603 Carb 

ASTM D5596 Carb 

M D  - MACHlNE DlREC77ON 
TD - TRANSVERSE DIRECTION 
Om1987 Record #268 Precision Geosynthetic Laboratories 

'$0 - mce .... ..... 



. I  , ,  
TABLE ' Z  

MATERIAL PROPERTIES 
CLIENT: ADVANCED TERRA TESTING 

PROJECT: Present Landflll Deslgn - RFETS 

Date Received: 111912005 
Date Reported: 112ll2OOS 

Client Sample IO: R#104124733 LUT060A000 

QC'd By: 
PGL Job No.: GO50031 ' 

PGL Control No.: 7212 
Material Description: 60 mll LLDPE Geomembrane 

Apparelus: Has e diel indicator that travels et leest 2.5mrn (0.1 in), end e depth gauge with contact point that travels up end down 

ASTM 01505 De 

ASTM 05596 Car 

. .. 
Precision Geh;;;nDihetlc Laboratories 

- ~ . . . 
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THICKNESS 

(IN.) 
ASTM D 5199 

0.2218 
0.2214 
0.2229 
0.2236 
0.2214 

40;. 
\. CLIENT: T e e  Tech-RMC 

4 0.2187 5 

0.2151 
0.2191 
0.2186 
0.2163 

PROJECT: Present Landfill Design-RFETS, Golden, CO 

151A, Shift 2,Ol-10-05,28 oz sides, Weight 930, Roll No.: C2-82-05-0001-200 
(GEONET ONLY) 

0.2231 
1 

0.221 0 

2 

0.2232 
3 

JOB NO.: 2617-03 

DATE: 01-18-05 JTR 

0.2213. 

Average I 0.2210 I Average I 0.2218 I Average 1 0.2222 I Average I 0.2176 I Average I 0.2210 
AVERAGE FOR s SPECIMENS I 0.2207 

:a 

O A T A  ENTERED BY: SR DATE: 01/20/2005 
DATE: )/%>lo r 

ADVANCED TERRA TESTING, INC. 
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1 ', . ;CLIENT: Tetra Tech-RMC 

1 

Average 

* _  

THICKNESS 
ASTM D 5199 

(IN.) 

0.21 85 2 0.2161 3 0.21 35 4 0.2203 5 0.2170 
0.2149 0.2170 0.2164 0.21 86 0.21 68 
0.21 79 0.2150 0.21 71 0.2134 0.2143 
0.2182 0.2146 0.2149 0.2146 0.21 80 
0.2152 0.2173 0.21 53 0.2161 0.2195 
0.2169 Average 0.2160 Average 0.2154 Average 0.2166 Average 0.2171 

PROJECT: Present Landfill Design-RFETS, Golden, CO 

.A' . _. 

CETCO Texdrain 200 DSB, Shift 1,Ol-11-05, Line 15lA. Roll No.: C2-8-2-05-0035-200 
(GEONET ONLY) 

!\ 1 
JOB NO.: 2617-03 

DATE: 01-18-05 JTR 

:3ATA ENTERED BY: SR 
. DATA CHECKED BY: )T 

FILENAME: llTH0035 

DATE: 
DATE: ( / ~ ~ ~ ~ ~  

ADVANCED TERRA TESTING, INC. 



e,! 
Precision Geosynthetic Laboratories 

January 26.2005 

Sharon Roberts 
ADVANCED TERRA TESTING INC. 
833 Parfet Street 
Lakewood, CO 8021 5 

Dear Ms. Roberts: RE: Present Landfill Oesian - RFETS 

Thank you for consulting Precision Geosynthetic Laboratories for your material testing needs. 

Enclosed is the final laboratory report for the testing of two (2) Double Sided Geocomposite 
sample(s) received January 19. 2005. 

It should be noted that the test specimen and test sample used for this report was believed to be 
representative of the material produced under the designation herein stated. However, these 
results are indicative of only the specimens that were actually tested. The testing herein is based 
upon accepted industry practice as well as the test method listed. Precision Geosynthetic 
Laboratories neither accepts responsibility for nor makes claims to the final use and purpose of 
the material. 

By accepting the data and results represented on this report, Client agrees to limit the liability of 
Precision Geosynthetic Laboratories from Client and all other parties for claims arising out of the 
use of this data to the cost for the respective test@) represented in this report. and Client agrees 
to indemnify and hold harmless Precision Geosynthetic Laboratories from and against all liability 
in excess of the aforementioned limit. 

The test data and all associated project information shall be held in confidence, not to be 
reproduced except in full and disclosed to other parties with the authorization of the client. 

It is a company policy to keep the physical records of each job for 2 years since the receipt of 
the samples and keep the electronic file for 7 years. Failed seam samples are kept for 7 
years; good seam samples are disposed after 2 weeks and conformance samples are 
disposed after f month. Should you need us to keep them longer, please advise us in writing. 

If you have any questions or if we may be of further service, please do not hesitate to call at 
800-5224599. 

Sincerely, 

PRECISION GEOSYNTHETIC LABORATORIES 
p.* 
5 - u  
0.- B+.culrt; =.- - 
_n= .*=a- - - 

. Maria Espitia 
Quality Assurance 

Enclosure: (Job No. G050032) 

Cora B. Queja 
Vice President 

1160 North Gilbert Street, Anaheim, CA. 92801, TeNt 714-520-9631, Fax#714-520-9637 
Dc#2ooo Reamf#281 
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Precision Geosynthetic Laboratories 

CLIENT: ADVANCED TERRA TESTING INC. 
PROJECT Present Landfill Design - RFETS 

VERIFICATION OF MATERIAL PROPERTIES 
(PGL Job No. G050032) 

MATERIAL DESCRIPTION: Double Sided Geocomposite 

SAMPLES) SENT B Y  Advanced Terra Testing Inc. 

DATE REPORTED: January 26.2005 DATE RECEIVED: January 19.2005 

SAMPLE IDENTIFICATIONS: 

SAMPLE ID 

151A. C2-8-2-05-0001-200 Shift 2, 1-10-05 
Tendrain 200 P58, C2-8-2-05-0035-200 Shift 1 
Line 151A 

TESTS REQUIRED: 

TEST METHOD 

Geonet cmrtion: 
ASTM D1603 
ASTM Dl505 

Geotextile Portion: 
ASTM D4751 

Geocomposite: 
ASTM D4716 

PRECISION CONTROL NUMBER 

7214,7214-1 
7215.72151 

DESCRIPTION 

Carbon Content 
Density 

Apparent Opening Size 

Transmissivity 

TEST CONDITIONS: The samples were conditioned for a minimum one hour in the laboratory 
at 22 2 2OC (71.6 2 3.6OF) and at 60 2 10% relative humidity prior to test. 

TEST RESULTS: 

The test results are summarized in Table(s) 1 8 2. The units in which the data are reported are 
included on these tables. 

PRECISION GEOSYNTHETIC LABORATORIES 

L 

Maria Espitia 
Quality Assurance 0 Cora B. Queja 

Vice President 

1160 North Gilbert Street, Anaheim, CA. 92801, Tel# 714-520-9631, Fax#714-520-9637 
Dc#2ooo Record#287 



TABLE 1. 
MATERIAL PROPERTIES 

CLIENT: ADVANCED TERRA TESTING INC. 
PROJECT: Present Landfill Design - RFETS 

Date Received : 1/19/2006 
Date Reported: 1/26/2006 

Client Sample ID : 161A, C2-8-2-06-0001-200 Shift 2, 1.10-06 
Material Description: Double Slded Geocomposite 

I s- 
".>;,.. b4-A 4.y; i %  %, 

1.1.. QC'd by: F ,,/' - 
PGL Job No. : GO60032 

PGL Control No. : 7214 

ASTM 01505 Densit 

ASTM 01603 Carb 

o'i06 .......... 

GEOCOMPOSITE: 
ASTM 04716 Transmissivity TestedetNonnal Pressure: u o  psf, Gradient: Q , Seating Time: 1 hr 

Temperature of rest water: ap9 O F  Specimen size. 99"  * A *  

Transmissivitv (rn.'/ see.) 

,:::: 
1:::: .... .... 

I. I- n 1 7  

Plate 

Geosynthetlcs arranged as follows: Thlckness : 35-., ...... 
Plete Thlckness: 311 mlla 

Geocomposlte xxx)(xx 

.......... .......... 
iiD;fiI .......... 

... ......... iZj73 ......... 

.......... ......... 
i;tj/& 

:g&$ 

&8i# 

. . , . . ,. , . . 
, . , , . . , . . 
......... 
......... 

. . .  
. .  

MD - MACHINE DIRECTION 
TD - TRANSVERSE DIRECTION 
OW1984 Record#265 P Precision Geosynthetic Laboratories 
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TABLE 2. 
MATERIAL PROPERTIES 

CLIENT: ADVANCED TERRA TESTING INC. 
PROJECT: Present Landflli Deslgn - RFETS 

Date Received : I11912006 
Date Reported: 112812005 

Client Sample ID : Tendraln, 200 P68, C2-8-2-05-0035-200 Shift 1 Line 161A 
Material Description: Double Sided Geocomposite 

SPECIMENS 
1 2 3 4 5 6 7 8 9 10 

METHOD DESCRIPTION 
GEONET COMPONENT; 
ASTM 01505 Density, , (grams/ cm.') 

ASTM 01603 Carb 

GEOCOMPOSITE; 
ASTM D4716 Transmissivity Tesfed et Normal Pressure : 

reemperaturn of rest Water: 
psi Gradient: JJ , Seetng rime: 1 hr 
OF Specimen Size: 1 z - x  14. 

Transmissivity (m.'/ sec.) 

Georynthetlcs errenged as lollows: Thlckners : 192.5 mlls (&fore) 

Plate Thlckners : 2198.5 mlls (Atter) 
Geocomporlta )o[xx 

. Plate 

0 
MD - MACHINE DlRECTlON 

: 2% 
bq.;.* p- P-.... 

-I *.I4, I C C '  

QC'd by? ;.er W 

PGL Job No. : GO60032 
PGL Control No. : 7216 



TABLE I A .  
MATERIAL PROPERTIES 

CLIENT: ADVANCED TERRA TESTING INC. 
PROJECT: Present Landfill Design - RFETS 

Date Received: 1/19/2005 
Date Reported: 112112005 

’ Z“ i I- 

I .+?&, 
Lu S & - W  %- 
I1yI QC’d By: 7 ,,.’ .II 

PGL Job No.: GO50032 
Client Sample IO: 151A, C2-8-2-05-0001-200 Shift 2, 1-10-05 PGL Control No.: 7214-1 

Material Description: Double Sided Geocomposite 
SPECIMENS 

1 2 3 4 5 6 7 8 9 10 
METHOD DESCRIPTION 
ASTM 04751 Apparent Opening Size (US. standard sieve size) 

Specimens were tested as directed In Test Method D4751. Type of sieve shaker used is W.S. Tyler Rotap. 

100-140 100-140 100-140 100-140 100-140 
ASTM 04751 Apparent Opening Size (mm) 

Specimens wefa tested as directed in Test Method D4751.Type of sieve shaker used is W.S. Tyler Rotap. 

0.149 0.146 0.143 0.138 0.140 

MD - MACHINE DlRECTlON 
TO * TRANSVERSE DIRECTION 

- 
Avg. 

100-140 

0.143 

- 
Std. Dev - 

NIA 

0.004 

- 
Mln - 
NIA 

0.130 

- 
Max - 
NIA 

0.149 

- 
Proj. 

Specs. 

a Precision Geosynthetic Laboratories 



TABLE 2A. 

CLIENT: ADVANCED TERRA TESTING INC. 
PROJECT: Present Landfill Design - RFETS 

MATERIAL PROPERTIES 

Date Received: 111912005 
Date Reported: 1/21/2005 

Client Sample ID: Tendraln, 200 P58, C2-8-2-05-0035-200 Shift 1 Line 151A 
Material Description: Double Sided Geocomposite 

SPECIMENS 
1 2 3 4 5 6 7 8 9 .lo 

METHOD DESCRIPTION 
ASTM 04751 Apparent Opening Size (US. standard sieve size) 

Speclmens were tested as directed in Test Method D4751.Type of sieve shaker used is W.S. Tyler Rotsp. 

100-140 100-140 100-140 100.140 100-140 
ASTM 04751 Apparent Opening Size (mm) 

Specimens were tested as dlmcted in Test Method 04751. Type of sieve shaker used is W.S. Tyler Rotap. 

0.148 0.150 0.142 0.120 0.150 

/NE DlRECT/ON 
YD -@ VERSE DIRECTION 

.. . 

PGL Job No.: GO50032 
PGL Control No.: 721 S-1 

- 
Avg. 

100-140 

0.142 

- 
Std. Dev - 

NIA 

0.01 3 

- 
Mln - 

N/A 

0.120 

NIA 

0.160 



ULIENT: Tetra Tech-RMC 

Determination of Adhesion and Bond 
Strength of Geocomposites 

GRI GC7 

PROJECT: Present Landfill-RFETS, Golden, CO 

JOB NO.: 2617-03 

DATE: 01-19-05 JTR - 

Roll No.: C2-82-O5-O001-200,11-10-O5,28 oz Sides 
Weight 930, Shift 2,151A 

Specimen 
1 
2 
3 
4 
5 

Average 
Std. Dev. 

MD 
lbslin width 

3.0 
0.9 
2.6 
3.7 
3.3 
2.70 
1.07 

a T A  ENTERED BY: SR 
JATA CHECKED BY: 5hfl  

~ ."- 
FILENAME: lTAD0001 

DATE: 01/21/2005 
d 

DATE: l/a I /  05 

ADVANCED TERRA TESTING, INC 



Determination of Adhesion and Bon’d 
Strength of Geocomposites 

GRI GC7 

‘-2LIENT: Tetra Tech-RMC 

PROJECT: Present Landfill-RFETS, Golden, CO 

i I 

JOB NO.: 2617-03 

TEXDRAIN 200 DS8,01-11-05 
Roll No.: C2-8-245-0035-200, Line151 A, Shift 1 

DATE: 01-20-05 JTR 

Specimen 
1 
2 
3 
4 
5 

Average 
Std. Dev. 

\TA ENTERED BY: SR 
OATA CHECKED BY: 
FILENAME: lTAD0035 

MD 
I bslin width 

6.0 
3.4 
4.1 
6.0 
2.6 

4.44 
1.55 

DATE: 01 12 1/2005 
DATE: &/osd . 

ADVANCED TERRA TESTING, INC 







MASSAINTT AREA (GEOTDCTILE) 
ASTM D 5261 

CLIENT: Tetra Tech-RMC 

ROLL NO. c2-82-050001-200 c2-82-05ooo1-200 
LOT NO. Shift 2. tine 151A Shift 2. Line 151A 
SAMPLE NO. 1 2 
ROLL IDENTIFICATION 28 oz Sides. Wt. 930 28 oz Sides, W t  930 
DATE TESTED 01-17-05 JTR 01-17-05 JTR 
SAMPLE DESCRIPTION 01-10-05 01-10-05 

LOCATION Present Landfill Design-RFETS, Golden. CO 

4 

JOB NO.: 261 7-03 

c2-82-o5-ooo1-200 c2-82-05-OoO1-200 C2-82-05cmol-200 
Shift 2, tine 151A Shift 2. Line 151A Shift2. Line 151A 

3 4 5 
28 oz Sides, Wt. 930 28 oz Sides. W t  930 28 oz Sides. W t  930 

01-17-05 JTR 01 -1 7-05 JTR 01-17-05 JTR 
01-10-05 01-10-05 01-1 0.05 

MASSNNIT AREA DETERMINATIONS 
Sample Length ( in) 5.920 6.000 6.020 5.960 6.040 
Sample Wdth (in) 4.070 4.100 4.060 4.040 4.070 
Sample Area (cm') 155.45 158.71 157.68 155.34 158.60 
Mass/Unit Area (gmslm2) 412.4 398.2 362.1 410.1 370.7 
Mass of Sample (gms) 6.41 6.32 5.71 6.37 5.88 

Average MasslUnit Area (5 Samples) (gms/m') 
Average MasslUnit Area (5 Samples) (ozlyff) 

390.7 
11s 

Data entered by: SR Date: 
Data checked by: Date: I / a ) / 6  
FileName: TTMAOoOl 

01120/2005 

ADVANCED TERRA TESTING. INC. 



MASSAJNIT AREA (GEOTDCnLE) 
ASTM D 5261 

CLIENT: Tetra TecMiMC JOB NO.: 2617-03 
LOCATION: Present Landfill Design-RFETS. W e n .  CO 

ROLL NO. C2-8-2-05-0035200 C282-050035200 C2-8-2-054035200 C282-05-0035-200 C2-8-2-050035200 
LOT NO. Shift 1. Line 151A Shift 1. Line 151A Shift 1. Line l5 lA ShiR 1. Line 151A ShiR 1. Line 151A 
SAMPLE NO. 1 2 3 4 5 
ROLL IDENTIFICATION TEXDRAIN 200. DS8 TEXDRAlN 200, DS8 TEXDRAIN 200. DS8 T E X D W N  ZOO. DSB TEXDRAlN 200. DS8 
DATE TESTED 01-17-05 JTR 01-17-05 JTR 01-17-05 JTR 01-17-05 JTR 01-17-05 JTR 
SAMPLE DESCRIPTION 

MASSUNIT AREA DETERMINATIONS 
Sample Length (in) 
Sample width (in) 
Sample Area (m 
MassNnit Area (gmdrn’) 
Mass of Sample (gms) 

01-11-05 01-11-05 01-11-05 01-11-05 01-11-05 

6.000 6.000 5.950 5.980 6.000 
4.000 4.070 4.000 4.000 4.000 

154.84 157.55 153.55 154.32 154.84 
419.1 411.3 464.3 446.5 339.1 
6.49 6.48 7.13 6.89 5.25 

Average MassRlnit Area (5 Samples) (gmJn3) 
Average MasdUnit Area (5 Samples) (ozlycp) 

Data entered by. SR Date: 
Data checked by:& Date: I/Z]/+- 
FileName: TTMA0035 

416.1 
12.3 

Oll20t2005 

ADVANCED TERRA TESTING, INC. 



GCL FLUX 
ASTM D 5887 

a 2LIENT Tetra Tech RMC JOB NO. 2617-03 

LOT NO. 200503LO PROJECT Present Landfill Design-RFdS 
TEST STARTED 1-12-05 CAL ROLL NO. 10 

SAMPLE NO. TEST FINISHED 01 -27-05 CAL 
MAT’L TYPE GCL Composite CELL NUMBER 1 OP 
TEST TYPE TWFlux 
CONF. PRES. PSF 576 SITE LEACHATE WATER No 

DI WATER Yes 

MOISTUREIDENSITY DATA BEFORE AFTER 
FOR COMPOSITE SAMPLE TEST TEST 

Wt. GCL + Moisture (9) 
Wt. Wet GCL & Pan (9) 
Wt. Dry GCL & Pan (9) 
Wt. Lost Moisture (9) 
Wt. of Pan Only (9) 
Wt. of Dry GCL (9) 
Moisture Content % 
Wet Density PCF 
Dry Density PCF 

46.3 
54.7 
45.4 
9.3 
8.4 

37 .O 
25.1 
46.0 
36.7 

99.2 
107.6 
45.4 
62.2 
8.4 

37.0 
168.0 
91.6 
34.2 

*it. Diameter (in) 4.000 (cm) 10.160 
i t .  Area (sq in) 12.566 (sq cm) 81 -078 

,nit. Height (in) 0.306 (cm) 0.776 

Vol. After Consol. (cu ft) 

Constant Head (PSI) 2.00 (cm) 140.79 

Vol. Bef. Consol. (cu ft) 0.00222 
0.00239 

Porosity % 91.97 

Time Time Init. Final . Head Composite 
Burette Burette con. INDEX FLUX qi 

Min Sec cc cc CM (M’/M’)/SEC 

30.0 
390.0 

1443.0 
1440.0 
1460.0 
4260.0 
1560.0 
1440.0 
1440.0 

1800 
23400 
86580 
86400 
87600 

255600 
93600 
86400 
86400 

49.1 
48.9 
49.0 
38.1 
31.5 
26.2 
14.0 
10.1 
48.5 

14.1 
15.8 
38.1 
31.5 
26.2 
14.0 
10.1 
6.8 

43.5 

31 .O 
30.1 
17.9 
27.5 
34.0 
43.5 
52.3 
56.2 
15.3 

2.40E-06 
1 -74E-07 

9.42E-09 
1 .%E-08 

7.46E-09 
5.89E-09 
5.14E-09 
4.7 1 E-09 
7.14E-09 

- Last 3 Values 

Jata entry by: CAUSR Date: 01/28/2005 . 

Composite 
Permeability 

k 
cmlsec 

1 -3E-06 
9.7E-08 
7.8E-09 

. 5.1 E-09 

3.7E-09 
3.6E-09 
3.4E-09 
3.5E-09 

4.3E-09 

3.5E-09 

Checked by-  CA. Date: I / ~ ~ / ~ J  

FileName: TTFXRLIO ADVANCED TERRA TESTING, INC. 



GCL FLUX 
ASTM D 5887 

0 CLIENT Tetra Tech RMC 

LOT NO. 200503LO 
ROLL NO. 10 
SAMPLE NO. 
MAT’L TYPE GCL Composite 
TEST TYPE TXFlux 
CONF. PRES. PSF 576 

SATURATION DATA 

Cell Back Burette Pore 
Pres. Pres. Reading Pressure 

(PSI) (PSI) (CC) (PSI) 

JOB NO. 2617-03 

PROJECT Present Landfill Design-WETS 
TEST STARTED 1-1 2-05 CAL 
TEST FINISHED 01-27-05 CAL 
CELL NUMBER 1 OP 

SITE LEACHATE WATER No 
DI WATER Yes 

Close Open Close Open 
80.0 75.0 6.7 35.9 
80.0 75.0 27.4 

I 

I 

Change B 

Initial Height (in) 0.306 Init. Vol. (CC) 62.92 
Height Change (in) 0.023 Vol. Change (CC) 12.90 
Ht. After Cons. (in) 0.283 Cell Exp. (CC) 17.61 
Initial Area (sq in) 12.566 Net Change (CC) 4.71 
Area After Cons. (sq in) 14.607 Cons. Vol. (CC) 67.63 

Data entry by: CAUSR Date: 01/28/2005 
Checked by: u Date: $ / L T ~ ~  

FileName: lTFXRLl0 ADVANCED TERRA TESTING, INC. 

0 



GCL FLUX 
ASTM D 5887 

@LENT Tetra Tech RMC 

LOT NO. 200503LO 
ROLL NO. 55 
SAMPLE NO. 
MAT'L TYPE GCL Composite 
TEST TYPE TXJFI~X 
CONF. PRES. PSF 576 

MOlSTURElDENSlTY DATA 
FOR COMPOSITE SAMPLE 

Wt. GCL + Moisture (9) 
Wt. Wet GCL 8 Pan (9) 
Wt. Dry GCL & Pan (9) 
Wt. Lost Moisture (9) 
Wt. of Pan Only (9) 
Wt. of Dry GCL (9) 
Moisture Content % 
Wet Density PCF 
Dry Density PCF 

it. Diameter (in) 
t. Area (sq in) 

Vol. Bef. Consol. (cu ft) 
Vol. After Consol. (cu ft) 
Porosity % 
Constant Head (PSI) 

Height (in) 

Time 

Min 

100.0 
480 .O 
960.0 

1440.0 
1460.0 
4260.0 
1560.0 
1440.0 
1440.0 

Time 

Sec 

6000 
28800 
57600 
86400 
87600 

255600 
93600 
86400 
86400 

@rage - Last 4 Values 

Init. 
Burette 

cc 

49.5 
49.8 
49.3 
33.3 
27.7 
23.2 
12.9 
9.9 

48.9 

BEFORE 
TEST 

50.7 
59.1 
48.7 
10.4 
8 -4 

40.3 
25.9 
51 -6 
41 .O 

4.000 
12.566 
0.298 

0.00217 
0.001 99 

106.36 
2.00 

Final 
Burette 

cc 

37.0 
20.5 
33.3 
27 -7 
23.2 
12.9 
9.9 

. 7.2 
44.3 

JOB NO. 2617-03 

PROJECT Present Landfill Desgn-RFETS 
TEST STARTED 1-13-05 CAL 
TEST FINISHED 01 -27-05 CAL 
CELL NUMBER 12P 

SITE LEACHATE WATER No 
DI WATER Yes 

AFTER 
TEST 

100.4 
108.7 
48.7 
60.1 
8.4 

40.3 
149.0 
111.0 
44.6 

(cm) 
(sq cm) 

(cm) 

(cm) 

10.1 60 
8 1.078 
0.758 

140.79 

Head Composite 
con. INDEX FLUX qi 
CM (M'/M')/SEC 

18.3 2.57E-07 
27.1 1.25E-07 
20.4 3.43E-08. 
32.2 7.99E-09 
37.7 6.34E-09 
45.7 4.97E-09 
53.0 3.95E-09 
56.1 3.85E-09 
14.6 6.57E-09 

- 
data entry by: CAUSR Date: 01/28/2005 
Checkedby: ~rl-. Date: ! . / z ~ o s  
.FileName: lTFXRL55 ADVANCED TERRA TESTING. INC. 

Composite 
Permeability 

k 
cm/sec 

1 SE-07 
7.9E-08 
2.0E-08 
5.3E-09 
4.4E-09 
3.8E-09 
3.2E-09 
3.3E-09 
3.7E-09 

3.5E-09 



CLIENT Tetra Tech RMC 

LOT NO. 200503L0 
ROLL NO. 55 
SAMPLE NO. 
MATL TYPE GCL Composite 
TEST TYPE TXIFlux 
CONF. PRES. PSF 576 

GCL FLUX 
ASTM D 5887 

SATURATION DATA 

JOB NO. 2617-03 

PROJECT Present Landfill Design-RFETS 
TEST STARTED 1-13-05 CAL 
TEST FINISHED 01-27-05 CAL 
CELL NUMBER 12P 

SITE LEACHATE WATER No 
DI WATER Yes 

Cell Back Burette Pore 
Pres. Pres. Reading Pressure 
(PSI) (PSI) (CC) (PSI) 

Close Open Close Open 
80.0 75.0 7.9 37.7 
80.0 75.0 28.9 

Change B 

Initial Height (in) 
Height Change (in) 
Ht. After Cons. (in) 
Initial Area . (sq in) 
Area After Cons. (sq in) 

0.298 Init. Vol. (CC) 
0.020 Vol. Change (CC) 
0.278 Cell’Exp. (CC) 

12.566 Net Change (CC) 
12.378 Cons. Vol. (CC) 

61 -44 
16.90 
11.92 I 

56.46 
. 4.98 

Data entry by: CAUSR Date: 01/28/2005 
Checked by: CLC Date: y ’ z p ~  r 
FileName: TTFXRL55 ADVANCED TERRA TESTING, INC. 



SSNNIT AREA & MOISTURE CONTENT (GCL) 
ASTM D 5993 

CLIENT: Tetra Tech -RMC 
PROJECT: Present Landfill Design, RFETS, Golden, CO 

ROLL NO. 
LOT NO. 
SAMPLE NO. 
SAMPLED 
DATETESTED 
GCL DESCRIPTION 

MASSlUNlT AREA DETERMINATIONS 
Sample Length (in) 
Sample Width (in) 
Sample Area (crn? 
Mass1Unil Area (gms/m2) composite 
Mass of Textile (gms) 
MassNnit Area (gmslm? Bentonite 

MOISTURE DETERMINATIONS 
Wt. of Wet GCL & Dish (gms) 
Wt. of Dry GCL & Dish (gms) 
Net Loss of Moisture (gms) 
Wt. of Dish (gms) 
Wt. of Dry GCL (gms) 
Moisture Content (Composite) (%) 
Moisture Content (Bentonite) (%) 

SAMPLED 
DATETESTED 
GCL DESCRIPTION 

MASSlUNlT AREA DETERMINATIONS 
Sample Length (in) 
Sample Width (in) 
Sample Area (ern? 
Mass1Unit Area (gmslm’) Composite 
Mass of Textile (gms) 
MasslUnit Area (gmsln?) Bentonite 

MOISTURE DETERMINATIONS 
Wt. of Wet GCL & Dish (gms) 
Wt. of Dry GCL & Dish (gms) 
Net Loss of Moisture (gms) 
Wt. of Dish (gms) 
Wt. of Dry GCL (gms) 
Moisture Content (Composite) (%) 
Moisture Content (Bentonite) (%) 

10 
200503LO 

1 
01-10-05 

01-11-05 JTR 
Bentomat DN 

8.050 
4.000 

207.74 
5540.1 

8.31 
5140.0 

160.28 
131.29 
28.99 
16.20 

115.09 
25.2 
27.1 

10 
200503LO 

5 
01 - 1 0-05 

01-1 1-05 JTR 
Bentomat DN 

7.960 
3.990 

204.91 
5573.3 

8.20 
5173.3 

157.34 

10 
200503LO 

2 
01-10-05 

01-1 1-05 JTR 
Bentomat DN 

8.010 
4.000 

206.71 
4494.7 

8.27 
4094.7 

130.55 
. 108.85 

21.70 
15.94 
92.91 
23.4 
25.6 

JOB NO.:2617-03 

10 10 
200503LO 200503LO 

3 4 
01-10-05 01-10-05 

01-1 1-05 JTR 01-11-05 JTR 
Bentomat DN Bentomat DN 

7.950 
4.000 

205.16 
5388.9 

8.21 
4988.9 

154.55 
126.57 

16.01 
110.56 

25.3 
27.3 

27.98 

129.48 NOTE: Mass of textile was taken from the GFR 
27.86 Specifier’s Guide 2005. Assumed CETCO Bentomat DN 
15.28 product. 

114.20 
24.4 
26.3 

Average Moisture Content (%) (Composite) (5 samples) 
Average MasslUnit Area (Composite) (5 Samples) (gmslm*) 
Average MasslUnit Area (Dry Bentonite) (5 Samples) (gmslm’) 
Average Moisture Content (%) (Bentonite) (5 samples) 

e N , ” Z r , d  by: 
checked by:& (t 

Date: 
Date: 
TTMAlO 

24.17 
5372.6 
4972.5 

26.1 

0112 112005 

ADVANCED TERRA TESTING, INC. 

8.000 , 

4.000 
206.45 
5865.8 

8.26 
5465.8 

163.79 
136.39 
27.40 
15.29 

121 . I O  
22.6 
24.3 



MASSNNIT AREA 8 MOISTURE CONTENT (GCL) 0 ASTMD5993 
CL1ENT:Tetra Tech -RMC 

PROJECT: Present Landfill Design, RFETS. Golden. CO 
ROLL NO. 
LOT NO. 
SAMPLE NO. 
SAMPLED 
DATE TESTED 
GCL DESCRIPTION 

MASSlUNlT AREA DETERMINATIONS 
Sample Length (in) 
Sample Width (in) 
Sample Area (cm? 
Mass/Unit Area (gmslrn') composite 
Mass of Textile (gms) 
MasslUnit Area (gms/m? Bentonite 

MOISTURE DETERMINATIONS 
Wt. of Wet GCL 8 Dish (grns) 
Wt. of Dry GCL & Dish (grns) 
Net Loss of Moisture (gms) 
Wt. of Dish (gms) 
Wt. of Dry GCL (grns) 
Moisture Content (Composite) (YO) 
Moisture Content (Bentonite) (YO) 

ROLL NO. 
.LOT NO. 

. SAMPLED 
C AMPLE NO. 

DATETESTED 
GCL DESCRIPTION 

MASSlUNlT AREA DETERMINATIONS 
Sample Length (in) 
Sample Width (in) 
Sample Area (cm? 
MasslUnit Area (gms/mz) Composite 
Mass of Textile (gms) 
MasslUnit Area (gms/rn? Bentonite 

MOISTURE DETERMINATIONS 
Wt. of Wet GCL 8 Dish (gms) 
Wt. of Dry GCL 8 Dish (grns) 
Net Loss of Moisture (gms) 
Wt. of Dish (gms) 
Wt. of Dry GCL (gms) 
Moisture Content (Composite) (%) 
Moisture Content (Bentonite) (%) 

. 55 
200503LO 

1 

01 -1 2-05 JTR 
Bentomat DN 

7.980 
4.010 

206.45 
4226.2 

8.26 
3826.2 

127.89 
103.05 
24.84 
15.80 
87.25 
28.5 
31.4 

55 
200503LO 

5 

01-1 2-05 JTR 
Bentomat DN 

8.030 
4.040 

209.30 
5998.2 

8.37 
5598.1 

55 
200503LO 

2 

01-12-05 JTR 
Bentomat DN 

8.020 
4.000 

206.97 
4333.5 

8.28 
3933.5 

132.64 
105.66 
26.98 
15.97 
89.69 
30.1 
33.1 

1 JOB'NO.: 2617-03 . 

55 55 
200503LO 200503tO 

3 ' 4  

01 -1 2-05 JTR 
Bentomat DN 

8.000 
4.010 

206.97 
5836.7 

8.28 
5436.6 

167.67 
137.05 
30.62 
16.25 

120.80 
25.3 
27.2 

01-12-05 JTR 
Bentomat DN 

8.020 
3.980 

205.93 
4867:l 

8.24 
4467.1 . 

144.07 
115.62 
28.45 
15.39 

100.23 
28.4' 
30.9 

170.80 
140.49 NOTE: Mass o f  texti/e was taken from the GFR 
30.31 Specifier's Guide 2005. Assumed CETCO Bentomat DN 
14.95 product. 

125.54 
24.1 
25.9 

Average Moisture Content (Yo) (Composite) (5 samples) 
Average MasslUnit Area (Composite) (5 Samples) (gmslm') 
Average Mass/Unit Area (Dry Bentonite) (5 Samples) (gms/m*) 
Average Moisture Content (Yo) (Bentonite) (5 samples) 

Data entered by: 
aata checked by: 3fe 
'ileName: 

27.29 
5052.3 
4652.3 

29.7 

01 MlQ005 

ADVANCED TERRA TESTING. INC. 
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Moisture Content Determinations 
ASTM D 2216 

CLIENT: Tetra Tech-RMC JOB NO.:2617-03 
LOCATION: Present Landfill Design-RFETS 

ROLL NUMBER 
LOT NUMBER 
SAMPLE NO. 
DATE SAMPLED 
DATE TESTED 
GCL DESCRIPTION 

MOISTURE DETERMINATIONS 
Wt. of Wet Soil 8 Dish (grns) 
Wt. of Dry Soil 8 Dish (gms) 
Net Loss of Moisture (gms) 
Wt. of Dish (gms) 
Wt. of Dry Soil (gms) 
Moisture Content (%) 

55 
200503LO 

01-24-05 JTR 
Bentomat DN 

58.67 
48.57 
10.10 
8.35 

40.22 
25.1 

10 
200503LO 

01-24-05 JTR 
Bentomat DN 

62.14 
51.36 
10.78 
8.07 

43.29 
24.9 

Data entered by: 

ame: 
@checked by: I@? 

Date: 
Date: 

01 I2512005 

ADVANCED TERRA TESTING, INC. 



SWELL INDEX 
ASTM D 5890 

1 

.', 
Client Name: Tetra TechLRMC. Job NO.: 2617-03 

25.0 22.3 

Type of Bentonite:CETCO Bentomat DN 
Leachate: Date Tested:01-20-05 DPM/SKL 

Date Sampled: 

22.6 (1 

Project Description: Present Landfill Desing-RFETS, Golden, CO 

OVEN-DRIED SAMPLES 
SAMPLE NO. 

Roll 10, 
Lot #200503LO 

Roll #55, 
Lot #200503LO 

CC12 gms 

DATA ENTERED BY: SR DATE: 01-21-05 -- 
j DATA CHECKED BY: DATE: f 1 I {Ofi 

K :\IT26 I nTTS W I 05 5. I wp ADVAtiCtD TtRRR TtSTltlG. inc 

.i 



833 Parfet Street Lakewood, Colorado 8021 5 (303) 232-8308 Fax: (303) 232-1 579 

Tetra Tech-RMC 
1900 S. Sunset Street, Suite 1-F 
Longmont, CO 80501 
ATTN: Mr. Roy Spitzer 

February 22,2005 

RE: Large Scale Direct Shear Testing - Present Landfill-WETS 
Golden, CO 

Dear Mr. Spitzer, 

In accordance with your request, we have completed a series of Large Scale Internal Direct 
Shear Tests on selected Geosynthetic Clay Liner (GCL) products. A final report is enclosed. If 
you have any questions, please feel fiee to give us a call. 

Sincerely yours, 

Christopher J. Wienecke 
Laboratory Director 

K-UT26 I AlTFIO2OS.LWP 

4.-qdd 
Sharon Roberts 
Geosynthetic Division Manager 



K VIT2617\TTl10205 LWP 

. .  

FINAL REPORT 
GCL INTERNAL DIRECT SHEAR TESTING 

Prepared for: . 

Tetra Tech-RMC 
1900 S. Sunset Street, Suite l-F 

Longmont, CO 80501 

Prepared by: 

ADVANCED TERRA TESTING, INC. 
833 Parfet Street, Unit A 

Lakewood, CO 80215 

Project No. 261 7-03 

February 22,2005 



. .  
I .  

.. ..- . -: INTRODUCTION . .  
f i -  

. .  This laboratory test program report is for the exclusive use of Tetra Tech-RMC, and consists of 
one Large Scale Internal Direct Shear Test Series (3-point) performed on select geosynthetics 
(GCL) and supplied to.Advanced Terra.Testing, Inc. by CETCO. The .test series was performed 
at three normal stress levels ranging fiom 200 to 600 psf as directed by Tetra Tech-RMC. At the 
request ofJohn Rahe with MFG, three additional single-point tests were conducted under 200 psf 

. normal loads on individual specimens of GCL. . 

The Large Scale Interface Direct Shear Tests were run in general accordance with ASTM D 
6243, "Determining the Internal and Interface Shear Resistance of Geosynthetic Clay Liner by the 
Direct Shear Method." The testing was conducted on ATT's large direct shear box which utilizes 
a 12 inch x I2 inch upper (stationary) box and a 12 inch x 16 inch lower (traveling) box. . 

Hvdration 
The long term hydrated shear strength of clay is greatly affected by the degree of hydration. It is 
common pratice to hydrate for a minimim of 72 hours under the normal stress that the GCL will 
see durning shear. 

Hydration was accomplished in external hydration frames, under the normal load used for shear. 
Samples of the GCL were placed under the test normal load, between layers of geonet 
geocomposite in the hydration box, thus allowing access by water to both surfaces of the GCL, 
and providing for consistent hydration for each sample. 

Test Results - Interface Sbear 
Per the request of Tetra Tech-RMC, the direct shear resistance of the three test specimens DS-I , 
DSL3 & DS-4, were evaluated at a single normal stress of 200 psf. The actual test data are shown 
in Appendix A. The test data were plotted on a graph of shear force versus shear displacement. 
The peak value of shear force and the residual value of shear force were used to calculate peak 
and residual shear strength for DS-2 (3-point) test series. The total stress peak and residual shear 
strengths were plotted on a graph of shear stress versus corresponding normal stress. The total 
stress peak and residual interface friction angle is obtained by a best fit straigth line drawn 
through three data points. The summary plots of shear stress versus applied normal stress are 
also presented in Appendix A. A summary of the interface friction angles and apparent 
adhesions are in the summary table. 

Observations 
Upon completion of the DS-I (single-point and DS-2 (3-point) test series, i t  was noted that the 
internal shear resistance under 200 psf normal load was not passing the specification requirement 
of 500 psf. Upon further investigation into the situation, it was determined that the serrated 
gripping surfaces of the test plates had become dulled over time, causing some slippage along the 
top and bottom surfaces of the GCL. Therefore, it was neccesary to discontinue testing, and 
replace the serrated gripping surfaces in the test device. Upon retesting under the 200 psf normal 
load, internal shear resistance was demonstrated to be greater then the 500 psf required by the 
project specifications. At the request of John Rahe, the retested 200 normal psf load specimen 



for DS-2 was reported as a stand alone test, and not included in the orginal DS-2 envelope, to 
avoid skewing the results of the 3-point envelope. 

This concludes our report for Large Scale Internal Direct Shear Testing performed as requested 
by Tetra Tech-RMC. The results reported apply only to the materials supplied for this testing 
program (CETCO Bentomat ST and CETCO Bentomat DN) and do not apply to other materials 
or test conditions. 



February 01,2005 

Sharon Roberts 
ADVANCED TERRA TESTING INC. 
833 Parfet Street 
Lakewood. CO 80215 

Dear Ms. Roberts: RE: Rocky Flats Present Closure - Proi # 2617-03 

Thank you for consulting Precision Geosynthetic Laboratories for your material testing needs. 

Enclosed is the final laboratory report for the testing of one (1) 60 mil LLDPE Geomembrane 
sample@) received January 28,2005. 

It should be noted that the test specimen and test sample used for this report was believed to be 
representative of the material produced under the designation herein stated. However, these 
results are indicative of only the specimens that were actually tested. The testing herein is based 
upon accepted industry practice as well as the test method listed. Precision Geosynthetic 
Laboratories neither accepts responsibility for nor makes claims to the final use and purpose of 
the material. 

By accepting the data and results represented on this report, Client agrees to limit the liability of 
Precision Geosynthetic Laboratories from Client and all other parties for claims arising out of the 
use of this data to the cost for the respective test(s) represented in this report, and Client agrees 
to indemnify and hold harmless Precision Geosynthetic Laboratories from and against all liability 
in excess of the aforementioned limit. 

The test data and all associated project information shall be held in confidence, not to be 
reproduced except in full and disclosed to other parties with the authorization of the client. 

It is a company policy to keep the physical records of each job for 2 years since the receipt of the 
samples and keep the electronic file for 7 years. Failed seam samples are kept for 7 years; 
good seam samples are disposed after 2 weeks and conformance samples are disposed 
after 7 month. Should you need us to keep them longer, please advise us in writing. 

If you have any questions or if we may be of further service, please do not hesitate to call at 
800-522-4599. 

Sincerely, 

PRECISION GEOSYNTHETIC LABORATORIES 

4aJ-L& M. 
Maria Espitia 
Quality Assurance 

Cora B. Queja 
Vice President 

Enclosure: (Job No. G050052) 

1160 North Gilbert Street, Anaheim, CA. 92801, Tel# 714520-9631, Fad714-520-9637 
DC#2000. Remr#ZCIl 
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Precision Geosynthetic Laboratories 

CLIENT ADVANCED TERRA TESTING INC. 
PROJECT: Rocky Flats Present Closure - Proj m617-03 

VERIFICATION OF MATERIAL PROPERTIES 
(PGL Job No. G050052) 

MATERIAL DESCRIPTION: 60 mil LLDPE Geomembrane 

SAMPLE(S) SENT BY: Advanced Terra Testing Inc. 

DATE RECEIVED: January 28,2005 DATE REPORTED:’ February 01,2005 

SAMPLE IDENTIFICATIONS: 

SAMPLE ID PRECISION CONTROL NUMBER 

R#104124908 SAM#S038576 / 515122 
Product Code: LLDO6OAOOO 

TESTS REQUIRED: 

TEST METHOD 

ASTM D1505 
ASTM 01603 
ASTM D5596 

7289 

DESCRIPTION 

Density 
Carbon Content 
Carbon Black Dispersion 

TEST CONDITIONS: The sample was conditioned for a minimum one hour in the laboratory at 
22 2 2OC (71.6 5 3.6OF) and at 60 2 10% relative humidity prior to test. 

TEST RESULTS: 

The test results are summarized in Table 1. The units in which the data are reported are 
included on this table. 

-- .t-.z 

-==+ 

- = _ -_ -  _ _  . .--- .-- 
Maria Espitia 
Quality Assurance 

.“ p 

I 
Cora B. Queja 
Vice President 

1160 North Gilbert Street, Anaheim, CA. 92801, TeY 714-520-9631, Fax#714-520-9637 
DC#ZOOO Record#281 



0 '  TABLE '0 
MATERIAL PROPE<TIES 

CLIENT: ADVANCED TERRA TESTING 
PROJECT: Rocky Flats Present Closure - Project #2617-03 

Date Received: 1/28/2005 
Date Reported: 2/1/2005 

Client Sample ID: R#104124908 SAMM038576 I 515122 Product Code: LLD060A000 

QC'd By: me 
PGL Job No.: GO50052 

PGL Control No.: 7289 

ASTM D5596 Car 

Precision Geosynthetic Laboratories 



833 Parfet Street Lakewood, Colorado 80215 (303) 232-8308 Fax: (303) 232-1579 

Roll Number 

104 122977 
1 04 1 2303 8 
104 124722 
104 124723 

Mr. Roy Spitzer 
Tetra Tech - RMC 
1900 S .  Sunset Street, Suite 1-F 
Longmont, CO 80501 

Tear Resistance 

ASTM D 5199 (Ib/in width) ASTM D 4833 
Thickness ASTM D 1004/C Puncture Resistance 

(in) MD CMD ( W  
37.1 38.2 122.4 0.0604 

0.0606 37.1 38.7 121.3 
36.1 39.2 116.1 0.0639 

0.0627 N/R N/R N/R 

RE: Present Landfill Design - WETS 
Golden, CO, and Rocky Flats Present Landfill Closure 

Dear Mr. Spitzer, 

Roll Numt 

March 02,2005 

I Tear Resistance I I 
- - - - - - - - __ - - , 

I A-- 

Thank you for choosing Advanced Terra Testing, Inc. for your geosynthetic testing needs. 

Per your request, we have completed the analyses pertinent to the recent testing campaign relative to the above 
referenced project. The following tables provide a summary of conformance testing by material type. 

104 122977 
1 04 1 2303 8 
104 124722 
104 124723 

(in) MD CMD ( W  
37.1 38.2 122.4 0.0604 

0.0606 37.1 38.7 121.3 
0.0639 36.1 
0.0627 N/R N/R I N/R 

Roll Number 

104 122977 
104123038 
104 124722 

MD Load MD Elongation MD Load MD Elongation 
@ Break @ Break @ Yield @ Yield 

246.6 630.2 106.8 20.5 

253.2 

(Ibshn width) (YO) (Ibs/in width) (Yo) 

255.5 635.9 109.2 17.4 
639.5 102.9 17.9 - 

104 I22977 

CMD Load CMD Elongation 
Roll Number @ Break @Break I 

(Yo) 
580.5 

590.2 
I 585.1 226.1 

I CMD Load 
@ Yield 

108.6 
110.8 
101.1 

(Ibs/i n width) 

CMD Elongation 

(YO) 

@ Yield 

17.7 I 104 123038 
104 I24722 

Ibs/in width 
.+ 

I 222.9 

KllT2617nTFl305 hup 



104 122977 
104123038 
104 124722 

** (Yo) ’ 

30 29 0.9374 2.39 1 
27 28 0.9380 2.37 1 
29 29 0.9372 2.43 1 

Lot & Roll Number I (cdsec) I (M’/M?/SE C 
200504L0,00000708 4.9E-09 2.3E-09 

Lot & Roll Number Composite Composite Dry Bentonite Mositure Content 
Moisture Content MassAJnit Area MassAJnit Area Bentonite 

(%) (Pms/m’) 
20050410,00000708 I 20.69 I 4326.7 

(gms/m*) (YO) 
402 1.7 ’ 22.3 

CETCO - Bentomat ST GCL - Peel Adhesion - ASTM D 4632LModijied 
1 Lot & Roll Number I MD Load I CDM Load I 

200504L0,00000708 
(Ibs) (I bs) 
49.5 59.4 

CETCO - Bentomat ST GCL - Moisture Content - ASTM D 2216 (Present Landfill Design) 
Lot & Roll Number I Moisture Content Bentonite 1 

t I (YO) 
200504L0,00000708 20.8 I 

CETCO - Bentomat ST GCL - Swell Index - ASTM D 5890 (Present Landfill Design) 
r Lot & Roll Number I Swell Index 1 



. .  . .  

. ,  . .  . .  . .  
. .  

. .  

Normal Sress vs. Peak Normal Stress vs. 
Test Series Normal Stress Shear Sress Post - Peak Shear Stress 

Angle Cohesion Angle Cohesion 
Friction Number Range @sf)  Friction 

(degrees) (psf) (degrees) (psf) 
259.7 37.8 DS-2, Roll # I  0, Lot 200-600 49.5 201 -3 

#200503LO 

Test Series Number Normal Force Peak Shear Sress 

1081 200 
200 835 
200 792 

(psf) (psi) 
DS-4, Roll #10 Lot #200503LO 
DS-1, Roll #55, Lot #200503LO 

DS-3, Roll #00000708, Lot 
#200504LO, Bentomat ST 

Should you have any questions or require additional information please, feel fiee to give us call. 

Sincerley, 

A m $ -  
Sharon Roberts 
Geosynthetic Division Manager 



Rahe, John - MFG, Inc. 

From: 
Sent: 

cc: 
Subject: 

0 To: 

Rahe. John - MFG. Inc. 
Tuesday. March 08,2005 10:32 AM 
'Robert.Davis@rfets.gov' 
'josh.valentine@ttrmc.com'; 'cwienecke@terratesting.com' 
PLF-Bentomat ST GCL for Remainder of Top Cover - QA Conformance Testing 

Bob, 

The most recent free swell tests for the Bentomat ST GCL delivered to the site this winter failed to meet the required 
specifications; an average of 7 tests had a free swell of approximately 20.3 mV2 grams (ASTM D 5890). and all of the tests 
were below the specified minimum of 24 m112 grms. 

Close examination of the bentonite in the samples indicated a fine-grained iron material in most of the samples that could 
be removed with a magnet. Removal of such material from the bentonite would also likely cause the bentonite masslunit 
area to be below the specified minimum. Therefore, the rolls of Bentomat ST delivered to the site this winter (Lot 
200504LO. Rolls #00000701 to --710) have been rejected for use at the site, and CETCO is delivering a new set of 10 
rolls, with a sample sent directly to ATT this week for full QA conformance testing required by the QNQC Plan. A7T will 
perform the QA performance testing of the new Bentomat ST as quickly as possible to provide QA data prior to installation 
of the remaining GCL. 

Let me know if you have any questions regarding these QA conformance tests. 

Thanks, 
John 

John H. Rahe, P.E. 
Tetra TechIMFG 
303-447-0913 (ext. 104) 

1 
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01, 
From: 
Sent: 

cc: ' j o s h . v a l e n t i n e ~ ~ c . ~ m ' ;  'marshall.masaroQ~mc.corn' 
Subject: 

Rahe. John - MFG, Inc. 
Tuesday. March 22.2005 1:08 PM i: -' To: 'Robert.Davis@rfets.gov' 

PLF - QA Laboratory Testing for GCL Bentomat ST for Remainder of PLF Top Cover System 

Bob, 

The final QA laboratory testing has been completed for the Bentomat ST GCL (roll #00001728. Lot # 20051 1 LO) obtained 
from materials recently delivered to Advanced Terra Testing ( A n )  for the remainder of the PLF top cover system. This 
material replaces the prevlous Bentomat ST delivered to the site earlier this winter, which did not meet the specifications. 

1) The peel adhesion tests (ASTM D 4632 Modified) indicated an average peel adhesion of 40.4 Ibs in the machine 
direction with a single test minimum of 25.9 Ibs. and an average of 45.3 lbs in the cross machine direction, which are well 
above the minimum specified strength of 15 Ibs. 

2) The composite moisture content of the GCL (ASTM D 5993) was approximately 24.3 percent and the moisture content 
of the bentonite was approximately 26.3 percent (ASTM D 2216). which are acceptable. 

3) The internal shear strength test (ASTM D 6243) indicated a very high shear strength of 918 psf at a confining pressure 
of 200 psf. which is well in excess Qf the minimum shear strength of 500 psf. 

4) The permeability test (ASTM D 5887) indicated an end point permeability of 2.6(10)A-9 cmlsec, which is below the 
maximum specified permeability of 5(10)"-9 cm/see, and the same test indicated an index flux of 4.4(10)A-9 cu m/sq 
m/sec. also below the specified limit of l(10)"-8 cu mlsq mlsec. 

5) The GCL bentonite was tested for mass/unit area (ASTM D 5993) and found to have an average of 0.95 Ib/sq H, which 
is well in excess of the specified minimum of 0.75 lblsq ft. 

6) The bentonite had a laboratory measured swell index (ASTM D 5890) of 25.5 mU2g. which is in excess of the 
minimum swell index of 24 rnU2g. 

Therefore, the additional Bentomat ST GCL recently delivered to ATT for completion of the top PLF cover system should 
be acceptable for installation. 

Let me know if you have any questions regarding these QA laboratory tests. 

Thanks, 
John 

John H. Rahe, P . E  
Tetra Tech/MFG 
303-447-0913 (ext. 104) 
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Tetra Tech - RMC 
261 7-03 
Rocky Flats Present Landfill Closure. Golden. CO 
104122977 

:est Device: F i e  Station 
Load Cells: 500 Ib. 
Product Code: LLD06OAOO 
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Advanced Terra Testing, Inc. 



client Tetra Tech - RMC 
Job No.: 2617-03 

, . .  - Location: 
\- ,) RollNumber. 104122977 

Test Device: Five Station 
Load Cells: 500 Ib. 
Product Code: LLDO6OAOO 

Rocky Flats Resent LaMl Closure. Golden. CO 

Filename: mR2977 Checked By: 5 Date: d / J ) J r  
Raw Data File: TTSTRM2. TTSTRM3. TTSTRMIP. lTSTRMl3.TXT Advanced Terra Testing, lnc. 
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Test Type: 
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Client Tetra Tech - RMC 
b No.: 261 7-03 

Flats Present Landfill Closure. Golden, ~0 
.oll No.: 104122977 

iest Device: Fie  Station 
Load Cells: 500 Ib. 
Product Code: LLW60AOO 
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Advanced Terra Testing, Inc. 
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Client Tetra Tech - RMC 
Job No.: 261 7-03 

Roll Number: 104122977 
Test Device: Five Station 
Load Cells: 500 rb. 
Product Code: LLD06OAOO 

(, - . ~ Location: Rocky Flats Present Landfill Closure. Golden, CO 

Test Type: 
Material Type: 60 mil LLDPE-T 
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Client Tetra Tech - RMC T&t Type. ASTM D 1004 Method C 
ob No.: 261 7-03 Material Type: 60 mil UDPE-T 
xation: Rocky Flats Present Landfill Closure. Golden. CODate Tested: 02-02-05 

Ample: 1041 23038 Tested By. JTR 
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Product Code: GSE. LUT060A000 Grip Seperation: 1 .OD 
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Client Tetra Tech - RMC Test Type: ASTM D 1004 Method C 
Job No.: 2617-03 Material Type: 60 mil LLDPE-T ~.-. Location: Rocky Flats Present Landfill Closure. Golden. CCDate Tested: 02-02-05 
Sample: 104123038 Tested Bv: JTR ‘ ‘ TestDevice: Fivestation 
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Client Tetra Tech - RMC Test Type: A S N  D 1004 Method C 
Job No.: 261 7-03 Material Type: 60 mil LLDPE-T 
ocation: Rocky Flats Present Landfill Closure. Golden, CODate Tested: 02-02-05 
Ample: 104123038 Tested By: JTR 
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0 

rest Device: Five Station 
Load Cas: 500 Ib. 
Product Code: GSE. LUT060A000 

0 2 4 6 8 10 12 14 
Displacement (in) 

Cross Machine Direction l(f31 

0 2 4 6 8 10 12 14 
Displacemen1 (in) 

Cross Machine Direction L L I  
50 

40  

10 

2 . 4  6 B 10 12 14 

Displacemenl (in) 

Displacement Rate: 2 inlmin 
Grip Seperation: 1 .ow 

40 

30 

h 

P - 
820 
0 2 

10 

0 
0 2 4 6 8 10 12 14 

Displacement (in) 

Cross Machine Direction 1.11 
50 I 

0 4 2 6 B I O  12 14 
Displacement (in) 

I 

0 2 4 6 8 10 12 14 
Displacement (in) 
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Raw Data File: TTRTRCP. lTRTRCJ.TTRTRC12, TTRTRCl3.M Advanced Terra Testing, Inc. 



Client: Tetra Tech - RMC Test Type: ASTM D 1004 Method C 
Job No.: 261 7-03 ' MaterialType: 60 mil LLDPE-T 

_.-_ Location: Rocky Flats Present Landfill Closure. Golden. CCDate Tested: 02-02-05 
\ Sample: 104123038 ' - TestDevice: FweStation 

Load Cells: 500 Ib. 
Product Code: GSE. LUTO6OAOOO~ 
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Client Tetra Tech - RMC 
ob No.: 261 7-03 
xation: 
hl No.: 1041 24722 
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Raw Data File: TTTTRM2.lllTRM3, TTTTRM12. TTTTRMl3.TXT Advanced Terra Testing, Inc. 



Uient Tetra Tech - RMC 
Job No.: 261 7-03 
Localion: 1-j Roll Number: 104124722 
Test Device: Five Station 
Load cells: 500 Ib. 
Produd Code: LUm6OAOO 

Rocky RatsPresent Landfin Closure. Golden. CO 
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Raw Data File: T m R M 2 .  ITITRM3.l l lTRMl2,  mTRM13.TXT Advanced Terra Testing, Inc. 
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Client Tetra Tech - RMC 
Job No.: 261 7-03 
LOCatiOn: 
Roll Number. 104124722 
Test Device: Five Station 
Load Cells: 500 Ib. 
Productcode: LUTO6OAOO 

Rocky Flatspresent Landml Closure. Golden. CO r() 
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Client Tetra Tech - RMC - JobNO.: 2617-03 ( '*tion: 
- >Sample: Roll #lo4122977 

Test Device: Five Station 
Load Cells: 500 Ib. 
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Advanced Terra Testing, Inc. 
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Client Tetra Tech - RMC 
261 7-03 
Rocky FlatsPresent Closure. Golden, CO 

e)!: 
ample: Roll #lo4122977 

Test Device: Five Station 
Load Cells: 500 Ib. 

.- 
Displacement (in) 

8 0 ,  

60 i 

I 
5 10 
Displacement (in) 

0 
1 15 

50 
1 

dename: lTNT297C 
Raw Data File: lTSTPC2. TTSTPC3.TXT 

Test Type: 

Date Tested: 02-02-05 
Tested By: 
Data Entered By: SR 
Displacement Rate: 2 inlmin 
Grip Seperation: 2.5" 

ASTM D 6693 Type IV 
Material Type: 60 mil UDPE-T, LUT060A000 

JTR 

- 

M) 

50 

5 10 15 0 
Displacement (in) 

80 
1 

5 10 15 0 

Displacement (in) 

Specimen #1 
Specimen #2 
Speamen #3 
Specimen #4 
Specimen #5 
Average 
Std. Deviation 

Cross Machine Direction 

Load at 
Break 

(Ibln width) 
214.9 
205.2 
251.7 
252.4 
179.0 
220.6 
28.2 

Elongation 
at Break 

(%I 
567.4 
538.5 
656.4 
654.9 
485.2 
580.5 
66.8 

Load at 
Yield 

( Ibh width) 
110.2 
109.2 
111.8 
107.1 
104.6 
108.6 
2.5 

Date: a/aw Checked By: 3 
Advanced Terra Testing, Inc. 

Elongation 
at Yield 
(W 

19.5 
18.3 
20.9 
19.2 
19.2 
19.4 
0.8 



Client: Tetra Tech - RMC 
Job No.: 261 7-03 
,ocation: 
Sample: 
Test Device: Five Station 
Load Cells: 500 Ib. 

Rocky Flats Present Landm Closure. Golden. CO 
Roll #lo4123038 

i':b 

80 

6 0 -  

c - - 
g 40 
0 2 

20 

0 -  

Machine Diredim a 

- 

0 '  I 
5 10 15 
Dispbcement (in) 

0 

Machine Diredion llnl 
t 

0 '  I I 
5 10 15 
DispbQment (in) 

0 

Test Type: 
Material Type: 
Date Tested: 

Data Entered By: SR 
Displacement Rate: 2 inlmin 
Grip Seperation: 2.5' 

ASTM D 6693 Type IV 
60 mil LLDPE-T. LUTO60Ao00 
02-02-05 

Tested By: JTR 

5 10 15 
Displacement (in) 

0 

~~ 

5 10 15 0 

Displacement (in) 

Machine Direction 

Load at 
Break 

(Iblin width) 
Spedrnen #1 249.5 
Specimen #2 243.8 
Specimen #3 253.1 
Specimen #4 254.0 
Specimen #5 277.0 
Average 255.5 
Std. Deviation 11.3 

Elongation 
at Break 

(%I 
649.4 
605.6 
639.4 
628.8 
656.6 
635.9 
17.8 

Load at 
Yield 

(Iblin width) 
104.4 
110.3 
105.4 
112.4 
113.6 
109.2 
3.7 

. .;ilename: TT N T 3 0 3 8 
Raw Data File: URTPM2.lTRTPM3.TXT 

Checked By: sir R Date: ;/J/fi- 
Advanced Terra Testing, Inc. 

Elongation 
at Yield 

(%) 
12.5 
15.5 
16.6 
21.8 
20.6 
17.4 
3.4 



. TetraTech-RMC 
2617-03 
Rocky Flats Present Landfill Closure. Golden. CO 

@?El-: 
xation: 

Jampie: Roll #lo4123038 
Test Device: Five Station 
Load Cells: 500 Ib. 

Test Type: 
Material Type: 

Tested By: JTR 
Data Entered By: SR 
Displacement Rate: 2 in/min 
Grip seperation: 2.5' 

ASTM D 6693 Type IV 
60 mil LLDPE-T, LUTO6OAOOO 

Date Tested: 02-02-05 

Cross Machine Directbn 1#11 
60- 

40 - - 
B - 
D -  

O -I 

20 

0 
0 2 4 6 8 10 12 14 

Displacement (in) 

Cross Machine Diredion llnl 

1- 
0 2 4 6 8 10 12 14 

Displacement ( in) 

0 2 4 6 8 10 12 14 
Displacement (in) B 

mame: TTNT303C 

Raw Data File: TTRTPC2. TTRTPC3.TXT 

2 4 6 8 10 12 14 
Displacement (in) 

0 2 4 6 8 10 12 14 
Dispbcement (in) 

Speamen #1 
Speamen #2 
Specimen #3 
Specimen #4 
Speamen #5 
Average 
Std. Deviation 

Checked By: .Jp 

Cross Machine Direction 

Load at 
Break 

(Ibhn width) 
229.3 
220.0 
220.9 
239.6 
220.6 
226.1 

7.6 

Elongation 
at Break 

(%I 
606.1 
576.8 
586.3 
605.5 
550.6 
585.1 
20.6 

Load at 
Yield 

(Ibhn width) 
104.5 
109.6 
108.2 
114.4 
117.2 
11 0.8 
4.5 

Date: a lA l6-  
Advanced Terra Testing, Inc. 

Elongation 
at Yield 

(%I 
14.5 
16.5 
16.0 
18.0 
18.6 
16.7 
1.5 



~ ~ . .  jClient Tetra Tech - RMC 

Rocky Flats Present Landfiil Closure. Golden. CO 
Job No.: 261 7-03 
LOCatiOn: 
Sample: Roll #lo4124722 
Test Device: Five Station 
Load Cells: 500 Ib. 

Machine Dkection a 

0 
0 5 10 

Displacement ( i )  

I 
15 

Machine Direction a 
60 

40  

20 

0 

5 10 15 
Displacement (m) 

0 

Machine D i n  1051 

5 10 15 0 

Displacement (in) 

. .. 
,-ilename: TINT4722 

Raw Data File: lllTPM2.llTrPM3.TXT 

Test Type: 

Date Tested: 02-02-05 

Data Entered By SR 
Displacement Rate: 2 inhnin 
Grip Seperation: 2.5- 

ASTM D 6693Type N 
Material Type: 60 mil LLDPE-T. LUTO6OAWO 

Tested By: JTR 

0 5 10 15 
Displacement (in) 

Machine Drection D 

0 5 10 15 
Displacement (m) 

Machine Direction 

Load at 
Break 

(Ibhn widlh) 
Specimen #1 249.6 

Specimen #3 245.1 
Specimen #4 241.6 
Spea'men #5 274.6 
Average 253.2 
Std. Deviation 11.6 

Specimen #2 255.2 

CheckedBy: j-ie 

Elongation 
at Break 

(YO) 

625.6 
624.0 
61 8.4 
635.0 
694.3 
639.5 
28.0 

Load at 
Yield 

(IMn width) 
105.0 
109.0 
99.8 
100.3 ' 
100.3 
102.9 
3.6 

Date: a/3/6- 
Advanced Terra Testing, Inc. 

Elongation 
at Yield 

(%I 
19.5 
16.8 
17.4 
19.8 
16.2 
17.9 
.t .4 



ient Tetra Tech - RMC 
3b No.: 2617-03 
bcation: Rocky Flats Present Landfill Closure, Golden. CO 

Sample: Roll #lo41 24722 
Test Device: Five Station 
toad Cells: 500 Ib. 

5 10 15 0 
Displacement (in) 

Cross Machine Diion 1..I 

V 

-I 
8 

. 5  10 15 
Displacement (in) 

0 

Dispbcement (in) 1 
lename: TTNT472 

Raw Data File: lTTPC2. TTlTPC3.TX-r 

Test Type: 
Material Type: 
Date Tested: 02-02-05 
Tested By: 
Data Entered By: 
Displacement Rate: 2 in/min 
Grip Seperation: 2.5" 

ASTM D 6693 Type N 
60 mil UDPE-T, LUT060A000 

JTR 
SR 

Cross Machine Direction llnl 

5 10 15 0 
Displacement (in) 

Cross Machine Diredion 1..I 
I 1  60 60 

40 - 
0 
0 -  
V m 
J 

20 

0 

5 10 15 
Displacement (in) 

0 

Cross Machine Direction 

Load at Elongation Load at Elongation 
Break 

(Iblin width) 
Specimen #1 241.7 
Specimen #2 211.1 
Specimen #3 225.8 
Specimen #4 231.7 
Specimen #5 204.5 
Average 222.9 
Std. Deviation 13.5 

Checked By: LJTC 

at Break 
(%) 

632.0 
549.2 
613.5 
61 0.7 
545.8 
590.2 
35.6 

Yield 
(Ibhn width) 

101.6 
108.5 
97.9 
100.0 
97.4 
101 -1 
4.0 

at Yield 
(%I 
19.5 
19.2 
17.2 
15.4 
17.5 
17.7 
1.5 

Advanced Terra Testing, Inc. 
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Precision Geosynthetic Laboratories 

February 07.2005 

Sharon Roberts 
ADVANCED TERRA TESTING INC. 
833 Parfet Street 
Lakewood, CO 80215 

Dear Ms. Roberts: RE: Rockv Flats Present Closure - Proi # 2617-03 

Thank you for consulting Precision' Geosynthetic Laboratories for your material testing needs. 

Enclosed is the final laboratory report for the testing of three (3) Textured LLDPE Geomembrane 
sample(s) received February 03,2005. 

It should be noted that the test specimen and test sample used for this report was believed to be 
representative of the material produced under the designation herein stated. However, these 
results are indicative of only the specimens that were actually tested. The testing herein is based 
upon accepted industry practice as well as the test method listed. Precision Geosynthetic 
Laboratories neither accepts responsibility for nor makes claims to the final use and purpose of 
the material. 

By accepting the data and results represented on this report, Client agrees to limit the liability of 
Precision Geosynthetic Laboratories from Client and all other parties for claims arising out of the 
use of this -data to the cost for the respective test(s) represented in this report, and Client agrees 
to indemnify and hold harmless Precision Geosynthetic Laboratories from and against all liability 
in excess of the aforementioned limit. 

The test data and all associated project information shall be held in confidence, not to be 
reproduced except in full and disclosed to other parties with the authorization of the client. 

It is a company policy to keep the physical records of each job for 2 years since the receipt of the 
samples and keep the electronic file for 7 years. Failed seam samples are kept for 7 years; 
good seam samples am disposed after 2 weeks and conformance samples are disposed 
after f month. Should you need us to keep them longer, please advise us in writing. 

If you have any questions or if we may be of further service, please do not hesitate to call at 
800-522-4599. 

Sincerely, 

PRECISION GEOSYNTHETIC LABORATORIES 

Maria Espitia 
Quality Assurance Vice President 

Enclosure: (Job No. G050068) 

1160 North Gilbert Street, Anaheim, CA. 92801, TeU 714-520-9631, FaH714-520-9637 
Dm2000 Reoord#281 
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Precision Geosynthetic Laboratories 

CLIENT: ADVANCED TERRA TESTING INC. 
PROJECT: Rocky Flats Present Closure - Proj m617-03 

VERIFICATION OF MATERIAL PROPERTIES 
(PGL Job No. 6050068) 

MATERIAL DESCRIPTION: Textured LLDPE Geomembrane 

SAMPLE61 SENT BY: Advanced Terra Testing Inc. 

DATE RECEIVED: February 03,2005 DATE REPORTED: February 07,2005 

SAMPLE IDENTIFICATIONS: 

SAMPLE ID PRECISION CONTROL NUMBER 

R#lO4122977 LUT060A000 
R#104124722 LUT060A000 
R#104123038 LUT060A000 

7347 
7348 
7349 

TESTS REQUIRED: 

TEST METHOD DESCRIPTION 

ASTM D1505 
ASTM 01603 

ASTM D5596 
GRI-GM12 

Density 
Carbon Content 
Asperity Height 
Carbon Black Dispersion 

TEST CONDITIONS: The samples were conditioned for a minimum one hour in the laboratory 
at 22 2 2OC (71.6 5 3.6'F) and at 60 

TEST RESULTS: 

10% relative humidity prior to test. 

The test results are summarized in Table(s) 1 to 3. The units in which the data are reported are 

LABORATORIES 

1 Vice ora President B. Queja 

1160 North Gilbert Street, Anaheim, CA. 92801, TeH 714-520-9631. Fax#714-520-9637 
DC#ZOOO Recwd#28 1 



TABLE 1;- 
MATERIAL PROPERTIES 

CLIENT: ADVANCED TERRA TESTING 
PROJECT: Rocky Flats Present Closure - Pro] #2617-03 

Date Received: 2/3/2005 
Date Reported: 2ff12005 

Client Sample ID: R#104122977 LUT060A000 

,-) 
I -  - A? 

PGL Job No.: By:+ GO6 
PGL Control No.: 7347 

Material Description: Textured LLDPE Geomembrane 

GRI-GMl2 Asperity Height of Textured Geomembrane (mils) 
Apparatus: Hes e diel indicetor lhel travels el leesl 2.5mm (0.1 in). end a depth gauge with contact point that travels up end down 

dius. The length of the needle isl6mm (0.65in) 

ASTM D1505 Den 

ASTM D5596 Carb 

Preclsion Ge~eynthetic Laboratories 



TABLE . 

MATERIAL PROPER flES 
CLIENT: ADVANCED TERRA TESTING 

PROJECT: Rocky Flats Present Closure - Proj #2617-03 

Date Received: 2/3/2005 
Date Reported: 2/7/2005 

Client Sample ID: R#104124722 LUT060A000 
Material Description: Textured LLDPE Geomembrane 

- - - v - - - 
METHOD DESCRIPTION 
GRi-GM12 Asperity Height of Textured Geornernbrane (mils) 

Apparetus: Has a dial indlcator that travels at least 2.5mm (0.1 in), and a depth gauge with contact point that travels up and down 
with in the setting block wlth 8 base dimension of 50 mm x 20 mm (2.0 in x 0.75 in) and a height of 15 mm (0.5 in). The Contact point 
is 3.12 mm (0.125 in) in radius end is tapered to 0.25 mm (0.01 in) in radius. The length of the needle is1 6mm (0.65in) 
Sampling: 10 specimens across the roll width in a randomly disfributed manner 

Side A 

Side 8 
ASTM D1505 Density (grarnsl crn.3) 

ASTM 01603 Carb 

ASTM D5596 Car 

MD - MACHINE DIRECTION 
TO - TRANSVERSE OIRECTlON 
DC#1987 Reconltl268 

k\ 
QC'd By: 

PGL Job No.: GO56 
PGL Control No.: 7348 

u~ Precision Geosynthetic Laboratories 



Date Received: 2/3/2005 
Date Reported: 2ff12005 

Client Sample ID: R#104123038 LUT060A000 

. .. , 

TABLE 3:' 
MATERIAL PROPERTIES 

CLIENT: ADVANCED TERRA TESTING 
PROJECT: Rocky Flats Present Closure - Pro] #2617-03 

QC'd By: \ d 
PGL Job No.: GOSO06 

PGL Control No.: 7349 
Material Description: Textured LLDPE Geomembrane 

Textured Geomembrane (mils) 

,125 in) in radius e dius. The length ollhe needle isldrnrn (0.65in) 

ASTM 01505 Den 

ASTM 05596 Carb 

M Precibion Gewynthetic Laboratories 



GCL FLUX 
ASTM D 5887 

CLIENT Tetra Tech-RMC 

LOT NO, 200504LO 
ROLL NO. 00000708 
SAMPLE NO. 
MATL TYPE GCL Bentomat ST 
TEST TYPE WFlux 
CONF. PRES. PSF 576 

MOISTURWDENSITY DATA BEFORE 
FOR COMPOSITE SAMPLE 

Wt. GCL + Moisture (9) 
W t  Wet GCL & Pan (9) 
Wt. Dry GCL 8 Pan (9) 
Wt. Lost Moisture (9) 
Wt. of Pan Only (9) 
Wt. of Dry GCL (9) 
Moisture Content % 
Wet Density PCF 
Dry Density PCF 

it. Diameter (in) 

dol. Bef. Consol. (cu ft) 
Vol. After Consol. (cu ft) 
Porosity % 
Constant Head (PSI) 

Time Time Init. 

Min Sec cc 
Burette 

180.0 10800 50.0 
335.0 20100 49.5 
510.0 30600 42.8 

4270.0 256200 40.5 
1510.0 90600 29.9 
1445.0 86700 26.3 

TEST 

45.0 
49.5 
42.4 
7.1 
4.5 

37.9 
18.8 
61.5 
51.7 

4.000 
12.566 
0.222 

0.00161 
0.001 70 

100.34 
2.00 

Final 
Burette 

CC 

26.8 
42.8 
40.5 
29.9 
26.3 
23.0 

Average - Last 3 Values 

JOB NO. 2617-03 

PROJECT Present Landfill Design-RFETS 
TEST STARTED 2-07-05 CAL 
TEST FINISHED 02-1 6-05 CAL 

1 OP CELL NUMBER 

SITE LEACHATE WATER No 
DI WATER Yes 

# 

AFTER 
TEST 

86.2 
90.7 
42.4 
48.4 
4.5 

37.9 
127.7 
111.7 
49.0 

(cm) 10.160 
(sq cm) 81.078 

(cm) 0.564 

Head Composite 
con. INDEX FLUX qi 
CM 

23.5 
15.1 
20.0 
27.0 
34.8 
38.5 

(MYM’)/SEC 

2.65E-07 
4.1 1 E-08 
9.27E-09 
5.10E-09 
4.90E-09 
4.69E-09 

4.9E-09 

Composite 
Permeability 

k 
cmlsec 

1.1E-07 
1.6E-08 

2.2E-09 
2.3E-09 
2.3E-09 

3.8E-09 

2.3E-09 

a entry by: CAUSR Date: 0211 712005 
cked by: 

IeName: TTFX0708 Date:* ADVANCED TERRA TESTING. INC. 



GCL FLUX 
ASTM D 5887 

(-1 CLIENT Tetra Tech-RMC 

LOT NO. 200504 LO 
ROLL NO. 00000708 
SAMPLE NO. 
MAT'L TYPE GCL Bentomat ST 
TEST TYPE TWFlux 
CONF. PRES. PSF 576 

SATURATION DATA 

Cell Back Burette 
Pres. Pres. Reading 
(PSI) (PSI) (CC) 

JOB NO. 2617-03 04- . .  

PROJECT Present Landfill DesigmRFETS 
TEST STARTED 2-07-05 CAL 
TEST FINISHED 02-1 6-05 CAL 
CELL NUMBER 1 OP 

SITE LEACHATE WATER No 
DI WATER Yes 

Pore 
Pressure 
(PSI) 

Close Open Close 
80 .O 75.0 5.4 32.3 
80.0 75.0 25.0 

Change B 

Open 

Initial Height (in) 0.222 Init. Vol. (CC) 45.70 
Height Change (in) 0.007 Vol. Change (CC) 15.10 
Ht. After Cons. (in) 0.215 Cell Exp. (CC) 17.61 

Area After Cons. (sq in) 13.688 Cons. Vol. (CC) 48.21 
Initial Area (sq in) 12.566 Net Change (CC) ' -2.51 

Data entry by: CAUSR Dale: 02/17/2005 
Checked by: u 
FileName: TTFX0708 ADVANCED TERRA TESTING, INC. 

Date: + 5/7 o~~ 



AREA & MOISTURE CONTENT (GCL) 
ASTM D 5993 

CL1ENT:Tetra Tech - RMC 
PROJECT: Present Landfill Design, RFETS, Golden, CO 

ROLL NO. 
LOT NO. 
SAMPLE NO. 
SAMPLED 
DATE TESTED 
GCL DESCRIPTION 

MASSRlNlT AREA DETERMINATIONS 
Sample Length (in) 
Sample Width (in) 
Sample Area (an2) 
Mass/Unit Area (gms/m2) Composite 
Mass of Textile (gms) 
Masdunit Area (gms/m2) Bentonite 

MOISTURE DETERMINATIONS 
Wt. of Wet GCL & Dish (gms) 
Wt. of Dry GCL & Dish (gms) 
Net Loss of Moisture (gms) 
Wt. of Dish (gms) 
Wt. of Dry GCL (gms) 
Moisture Content (Composite) (“A) 
Moisture Content (Bentonite) (%) 

ROLL NO. ,e NO. 
AMPLE NO. 

SAMPLED 
DATE TESTED 
GCL DESCRIPTION 

MASSlUNlT AREA DETERMINATIONS 
Sample Length (in) 
Sample Width (in) 
Sample Area (cmz) 
Masdunit Area (gms/rn2) Composite 
Mass of Textile (grns) 
MasslUnit Area (gms/mz) Bentonite 

MOISTURE DETERMINATIONS 
Wt. of Wet GCL & Dish (gms) 
Wt. of Dry GCL 8, Dish (gms) 
Net Loss of Moisture (grns) 
Wt. of Dish (gms) 
Wt. of Dry GCL (gms) 
Moisture Content (Composite) (%) 
Moisture Content (Bentonite) (%) 

00000708 
200504LO 

1 

02-04-05 JTR 
Bentomat ST 

8.000 
4.020 

207.48 
4424.0 

6.33 
4118.9 

120.700 
107.860 

12.84 
16.070 
91.79 

14.0 
15.0 

00000708 
200504LO 

5 

02-04-05 JTR 
Bentomat ST 

8.010 
3.950 

204.13 
4509.0 

6.23 
4204.0 

122.470 
107.790 

14.68 
15.750 
92.04 

15.9 
17.1 

Average Moisture Content (“A) (Composite) (5 samples), 
Average MasslUnit Area (Composite) (5 Samples) (gmslm’) 
Average MasslUnit Area (Dry Bentonite) (5 Samples) (gmslm’) 
Average Moisture Content (%) (Bentonite) (5 samples) 

ata entered by: 
ta checked by: Jr# Date: 317 f 05- SR 

Date: 
7TMA0708 

00000708 
200504LO 

2 

02-04-05 JTR 
Bentomat ST 

7.990 
4.000 

206.19 
4107.8 

6.29 
3802.8 

120.520 
99.870 
20.65 

15.170 
84.70 
24.4 
26.3 

JOB NO.: 261 7-03 

00000708 
200504LO 

3 

02-04-05 JTR 
Bentomat ST 

7.940 
4.000 

204.90 
376 1.3 

6.25 
3456.3 

1 11 -300 
92.160 

19.14 
15.090 
77.07 
24.8 
27.0 

00000708 
200504LO 

4 

02-04-05 JTR 
Bentomat ST 

8.000 
4.000 

206.45 
4831.7 

6.30 
4526.6 

139.120 
114.880 

24.24 
15.130 
99.75 
24.3 
25.9 

Note: Mass of Geotextile was taken from 
the GFR Specifiefs Guide, 2005. Assumed 
CETCO Bentomat ST Product. 

20.69 
4326.7 
4021 -7 
22.3 

02/07/2005 

ADVANCED TERRA TESTING, INC. 
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Moisture Content Determinations 
ASTM D 2216 

CL1ENT:Tetra Tech-RMC 
LOCATION: Present Landfill Design-RFETS 

i-- i 

ROLL NO. 
LOT NO. 
SAMPLE NO. 
DATE SAMPLED 
DATE TESTED 
GCL DESCRIPTION 

MOISTURE DETERMINATIONS 
Wt. of WetSoil B Dish (gms) 
Wt. of Dry Soil 8 Dish (gms) 
Net Loss of Moisture (gms) 
Wt. of Dish (gms) 
Wt. of Dry Soil (gms) 
Moisture Content (%) 

00000708 
200504L0 

02-0505 SR 
CETCO Bentomat ST 

45.75 
38.51 
7.24 
3.62 

34.89 
20.8 

JOB NO.:2617-03 

Data entered by: 
Data checked by: ) rE 
IileName: 

Date: 

TTN00708 

02l07l2005 

ADVANCED TERRA TESTING, INC. 
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20.0 22.2 

SWELL INDEX 
ASTM D 5890 

21 3 

Client Name: Tetra Tech-RMC Job NO.: 261 7-03 

Type of Bentonite: CETCO Bentomat ST 
Leachate: DI Water 

Date Sampled: 
Date Tested: 02-24-05 DPM 

Project Description: Present Landfill Design-RFETS, Golden, CO 

OVEN-DRIED SAMPLES 
SAMPLE NO. I SWELL INDEX 1 START TEMP. I END TEMP OC 

I I ~ ~ / 2 g m s  I "C 

Roll #00000707 19.5 1 22.2 -7 . 11 Lot#200504LO 
21 4 

--.- 
I I '  

DATA ENTERED BY: SR DATE: 02-28-05 0 DATA CHECKED BY: DATE: 3 1 //6 

K-\lT2617lTTS10707.LWp ADVANCED TERRA TESTING. inc 



TERRA % 

833 Parfet Street Lakewood, Colorado 80215 (303) 232-8308 Fax: (303) 232-1579 

Lot & Roll Number 
200504L0,00000707 
2005 1 1 LO, 0000 1 728 

Mr. Roy Spitzer 
Tetra Tech - RMC 
1900 S. Sunset Street, Suite I -F 
Longmont, CO 8050 1 

Composite Permeability k Composite Index Flux qi 
(cmkec) (M'/Mp/SEC 

5 w - 0 9  3 .OE-09 
4.4E-09 2.6E-09 

March 2 1,2005 

I (YO) I (gms/mp I (gms/mp 
200511L0,00001728 1 24.48 4927.8 4622.8 

RE: Present Landfill Design - WETS 
Golden, CO, and Rocky Flats Present Landfill Closure 

Dear Mr. Spitzer, 

Thank you for choosing Advanced Terra Testing, Inc. for your geosynthetic testing needs. 

Per your request, we have completed the analyses pertinent to the recent testing campaign relative to the above 
referenced project. The following tables provide a summary of conformance testing. 

(YO) 

26. I 

Lot & Roll Number MD Load CDM Load 
(Ibs) (Ibs) 

2005 1 1 LO, 0000 I728 45.3 40.4 

V 
CETCO - Bentomat ST CCL - Mass/Unit Area & Mokture Content (GCL) 
I Lot&RollNumber I Composite I Composite 1 Dry Bentonite I MositureContent 1 

Lot & Roll Number Moisture Content Bentonite 
(YO) 

L 20051 1 LO, 00001 728 26.3 

1 I MoistureCootent I MasslClnit Area I MasslUnit Area I Bentonite I 

200504L0,00000706 
200504L0,000007 10 
2005 I I LO, 00001 728 

(cdglllS) 
20.0 t-. IC A 
20.0 kyc&&A- 3 
25.5 \1 V 

CETCO - Bentomat ST GCL - Swell Index - ASTM D 5890 (Present Landfill Design) 
I Lot & Roll Number I Swell Index 1 



Test Series Number Normal Force Peak Shear Sress 
(psz) (psf) 
200 918 DS-1,20051 ILO, 00001728 

Should you have any questions or require additional information please, feel fkee to give us call. 

Sincerley, 

A n f l 4  
Sharon Roberts 
Geosynthetic Division Manager 



. -- 
Rahe, John - MFG, Inc. 

From: Rahe. John -- MFG, Inc. 
Sent: Tuesday, March 22.2005 1 :08 PM 
To : 'Robert.Davis@rfets.gov' 
cc: 'josh.valentine@ttrmc.cQm'; 'marshatl.masaro@ptc.cQm' 
Subject: PLF - QA Laboratory Testing for GCL Bentomat ST for Remainder of PLF Top Cover System 

Bob, 

The final QA laboratory testing has been completed for the Bentomat ST GCL (roll #00001728, Lot # 20051 1LO) obtained 
from materials recently delivered to Advanced Terra Testing ( A n )  for the remainder of the PLF top cover system. This 
material replaces the previous Bentomat ST delivered to the site earlier this winter, which did not meet the specifications. 

1) The peel adhesion tests (ASTM D 4632 Modified) indicated an average peel adhesion of 40.4 Ibs in the machine . 

direction with a single test minimum of 25.9 Ibs, and an average of 45.3 Ibs in the cross machine direction, which are well 
above the minimum specified strength of 15 Ibs. 

2) The composite moisture content of the GCL (ASTM D 5993) was approximately 24.3 percent and the moisture content 
of the bentonite was approximately 26.3 percent (ASTM D 2216). which are acceptable. 

3) The internal shear strength test (ASTM D 6243) indicated a very high shear strength of 918 psf at a confining pressure 
af 200 psf. which is well in excess of the minimum shear strength of 500 psf. 

4) The permeability test (ASTM 0 5887) indicated an end point permeability of 2.6(10)*-9 cmlsec. which is below the 
maximum speclfied permeability of 5(10)*-9 cm/sec, and the same test indicated an index flux of 4.4(10)*-9 cu rnlsq 
mlsec, also below the specified limit of 1 (1 0p8 cu mlsq mlsec. 

5) The GCL bentonite was tested for mass/unlt area (ASTM D 5993) and found to have an average of 0.95 Ib/sq A. which 
lis well in excess of the specified minimum of 0.75 lblsq ft. 

6) The bentonite had a laboratory measured swell index (ASTM D 5890) of 25.5 mU2g. which is in excess of the 
minimum swell index of 24 mL/Zg. 

Therefore, the additional Bentomat ST GCL recently delivered to A l T  for completion of the fop PLF cover system should 
be acceptable for installation. 

Let me know if you have any questions regarding these QA laboratory tests. 

Thanks, 
John 

John H. Rake, P.E. 
Tetra Teeh/MFG 
303-447-0913 (ext. 104) 



GCL FLUX 
ASTM D 5887 

&ENT Tetra Tech-RMC 

LOT NO. 
ROLL NO. 
SAMPLE NO. 
MATL TYPE 
TEST TYPE 
CONF. PRES. PSF 

200504LO 
00000707 

GCL 
TWFlux 

576 

JOB NO. 2617-03 

PROJECT Present Landfill Design-RFETS. Golden CO 
TEST STARTED 03/01 /05 
TEST FINISHED 03/15/05 
CELL NUMBER 1 OP 

SITE LEACHATE WATER No 
DI WATER Yes 

M OlSTU RElDENS ITY DATA BEFORE AFTER 
FOR COMPOSITE SAMPLE TEST TEST 

Wt. GCL + Moisture (9) 
Wt. Wet GCL & Pan (9) 
Wt. Dry GCL & Pan (9) 
Wt. Lost Moisture (9) 
Wt. of Pan Only (9) 
Wt. of Dry GCL (9) 
Moisture Content % 
Wet Density PCF 
Dry Density PCF 

Diameter (in) 
Area (sq in) 
Height (in) 

dol. Bef. Consol. (cu f3) 
Vol. Afler Consol. (cu ft) 
Porosity YO 
Constant Head (PSI) 

49.8 
57.9 
49.6 

8.3 
8.1 

41.5 
20.0 
55.7 
46.5 

91.1 
99.2 
49.6 
49.6 

8.1 
41.5 

119.5 
113.8 
51.8 

4.000 (cm) 10.160 
12.566 (sq cm) 81.078 
0.271 (cm) 0.688 

0.00 197 
0.00177 

99.19 
2.00 (cm) 140.79 

Time Time Init. Final Head Composite 
Burette Burette Corr. INDEX FLUX qi 

Min Sec cc cc CM (MYM’)/SEC 

220.0 
1440.0 
1681.0 
1140.0 
1440.0 
1640.0 
1440.0 
1440.0 

. 1470.0 
2580.0 
1440.0 

13200 
86400 

100860 
68400 
86400 
98400 
86400 
86400 
88200 

154800 
86400 

49.9 
46.1 
33.3 
21.8 
17.4 
48.9 
26.8 
13.1 
48.3 
43.9 
36.8 

46.1 
33.3 
21.8 
17.4 
13.4 
26.8 
13.1 
9.7 

43.9 
36.8 
33.2 

13.1 
22.1 
35.4 
44.0 

24.1 
43.7 
53.0 
15.2 
21.4 
27.3 

48.6 

3.55E-08 
1.83E-08 
1.4 1 E-08 
7.93E-09 
5.71 E-09 
2.77E-08 
1.96E-08 
4.85E-09 
6.1 5E-09 
5.66E-09 
5.14E-09 

Average - Last 3 Values 5.6E-09 

ta entry by: . CAUSR Date: 03/17/2005 

Composite 
Permeability 

k 
cm/sec 

1.7E-08 
9.7E-09 
8.4E-09 
5.1 E-09 
3.9E-09 
1.5E-08 
1.3E-08 
3.5E-09 
3.1 E-09 
3.OE-09 
2.8E-09 

3.OE-09 

Checkedby: d Date: 3 / t ) / e . 7  
FileName: TTFX0707 ADVANCED TERRA TESTING, INC. 



GCL FLUX 
ASTM D 5887 

CLIENT Tetra Tech-RMC JOB NO. 2617-03 

LOT NO. 200504LO PROJECT PresentLandfiDDesigrtf7FETS.Gddenco 

ROLL NO. 00000707 TEST STARTED 03/01/05 
SAMPLE NO. TEST FINISHED 0311 5/05 
w n  TYPE GCL CELL NUMBER 1 OP 
TEST TYPE TWFlux 
CONF. PRES. PSF 576 SITE LEACHATE WATER No 

DI WATER Yes 

SATURATION DATA 

Cell Back Burette Pore 
Pres. Pres. Reading Pressure 
(PSI) (PSI) (CC) (PSI) Change B 

Close Open Close Open 
80.0 75.0 7.7 41 -7 
80.0 75.0 35.1 

Initial Height (in) 
Height Change (in) 
Ht. After Cons. (in) 
Initial Area (sq in) 
Area After Cons. (sq in) 

Data entry by: CAUSR 
Checked by: 
FileName: TTFX0707 

0.271 
0.026 
0.245 
12.566 
12.458 

Init. Vol. (CC) 
Vol. Change (CC) 
Cell Exp. (CC) 
Net Change (CC) 
Cons. Vol. (CC) 

Date: 0311 712005 
Date: y t l p x  

ADVANCED TERRA TESTING, INC. 

55.80 
23.40 
17.61 
5.79 
50.01 



GCL FLUX 
ASTM D 5887 

@.CLIENT Tetra Tech-RMC JOB NO. 2617-03 

LOT NO. 20051 1 LO PROJECT Resent Landfill Design-RFETS. Golden CO 
ROLL NO. 00001 728 TEST STARTED 0311 0105 CAL 
SAMPLE NO. TEST FINISHED 03\17\05 CAL 
MAT’L TYPE GCL CELL NUMBER 11P 
TEST TYPE TWFlux 
CONF. PRES. PSF 576 

MOlSTURElDENSITY DATA 
FOR COMPOSITE SAMPLE 

Wt. GCL + Moisture (9) 
Wt. Wet GCL & Pan (9) 
Wt. Dry GCL & Pan (9) 
Wt. Lost Moisture (9) 
Wt. of Pan Only (9) 
Wt. of Dry GCL (9) 
Moisture Content YO 
Wet Density PCF 
Dry Density PCF 

Init. Diameter (in) 
Init. Area (sq in) 
hit. Height (in) 
Vol. Bef. Consol. (cu ft) 
Vol. After Consol. (cu ft) 
Porosity % 
Constant Head (PSI) 

Time Time Init. 

Min Sec cc 
Burette 

2580.0 I54800 49.9 
1440.0 86400 44.1 
1440.0 86400 40.9 

SITE LEACHATE WATER No 
DI WATER Yes 

BEFORE AFTER 
TEST TEST 

56.1 95.2 
66 A 105.4 
55.9 55.9 
10.5 49.5 
10.2 10.2 
45.7 45.7, 
23.0 108.5 
59.8 114.4 
48.6 54.9 

4.000 (cm) 10.160 
12.566 (sqcm) 81.078 
0.285 (cm) 0.723 

0.00207 
0.00183 

95.36 
2.00 (cm) 140.79 

Final Head Composite 
Burette COW. INDEX FLUX qi 

cc CM (M’/M’)ISEC 

44.1 14.2 4.62E-09 
40.9 19.1 4.57E-09 
37.6 22.6 4.71 E-09 

1440.0 86400 37.6 34.9 25.9 3.85E-09 

Composite 
Permeability 

k 
cm1sec 

2.5E-09 
2.6E-09 
2.8E-09 
2.3 E-09 

Average - Last 3 Values 4.4E-09 

0 Jata entry by: CAL/SR Date: 03/18/2005 

2.6E-09 

Checked by: r - ~  Date:qly/o,- ,. 

FileName: lTFXO1728 ADVANCED TERRA TESTING, INC. 



CLIENT Tetra Tech-RMC 

LOT. NO. 
ROLL NO. 
SAMPLE NO. 

TEST TYPE 
CONF. PRES. PSF 

w n  TYPE 

Cell Back 
Pres. Pres. 
(PSI) (PSI) 

80.0 75.0 

GCL FLUX 
ASTM D 5887 

20051 1 LO 
00001 728 

GCL 
TWFlux 

576 

SATURATION DATA 

Burette 
Reading 
(CC) 

Pore 
Pressure 
(PSI) . 

JOB NO. 2617-03 

PROJECT Present Landfa DesigrrRFETS. Golden CO 

TEST STARTED 03/10/05 CAL 
TEST FINISHED 03\17\05 CAL 
CELL NUMBER 11P 

SITE LEACHATE WATER No 
DI WATER Yes 

Close Open Close Open 
7.7 27.8 

80.0 75.0 27.8 

Change B 

Initial Height (in) 
Height Change (in) 
Ht. After Cons. . (in) 
Initial Area (sq in) 
Area After Cons. (sq in) 

0.285 Init. Vol. (CC) 
0.023 Vol. Change (CC) 
0.262 Cell Exp. (CC) 
12.566 Net Change (CC) 
12.100 Cons. Vol. (CC) 

Data entry by: CAUSR Date: 0311 812005 

58.66 
20.30 
13.56 
6.74 

51.92 

Checked by: a&. Date: 3/1&/0r 
FileName: ' TTFXOl728 ADVANCED TERRA TESTING, INC. 



. .  
ASTM D 5993 

CLIENT:Tetra T&RMC 
PROJECT: Present Landfill Design-RFETS. Golden, CO 

ROLL NO. 
LOT NO. 
SAMPLE NO. 
SAMPLED 
DATE TESTED 
GCL DESCRIPTION 

MASSlUNIT AREA DETERMINATIONS 
Sample Length (in) 
Sample Width (in) 
Sample Area (W) 
MassNnit Area (gmslm‘) Composite 
Mass of Textile (gms) 
Mass/Unit Area (gmslm‘) Bentonite 

MOISTURE DETERMINATIONS 
Wt. of Wet GCL 8 Dish (gms) 
Wt. of Dry GCL 8 Dish (gms) 
Net Loss of Moisture (gms) 
Wt. of Dish (gms) 
Wt. of Dry GCL (gms) 
Moisture Content (Composite) (%) 
Moisture Content (Bentonite) (%) 

oooO1728 
20051 1 LO 

1 

03-09-05 JTR 
CETCO Bentomat ST 

8.000 
3.990 

205.94 
4290.2 

6.28 
3985.2 

126.640. 
103.680 

22.96 
15.330 
88.35 
26.0 
28.0 

OT NO. 
‘AMPLE NO. 

ROLL NO. 00001 728 
20051 1 LO 

5 

DATE TESTED 
GCL DESCRIPTION 

MASSlUNIT AREA DETERMINATIONS 
Sample Length (in) 
Sample Width (in) 
Sample Area (cm’) 
MassNnit Area (gms/m2) Composite 
Mass of Textile (gms) 
Mass/Unit Area (gmslm‘) Bentonite 

MOISTURE PETERMINATIONS 
Wt. of Wet GCL & Dish (gms) 
Wt  of Dry GCL 8 Dish (gms) 
Net Loss of Moisture (gms) 
Wt. of Dish (gms) 
Wt. of Dry GCL (grns) 
Moisture Content (Composite) (%) 
Moisture Content (Bentonite) (%) 

03-09-05 JTR 
CETCO Bentomat ST 

00001728 
20051 1 LO 

2 

03-09-05 JTR 
CETCO Bentomat ST 

8.000 
4.000 

206.45 
4632.6 

6.30 
.4327.6 

134.130 
110.810 

23.32 
15.170 
95.64 
24.4 
26.1 

JOB NO.: 2617-03 

oooO1728 oooO1728 
20051 1 LO 20051 1 LO 

3 4 

03-09-05 JTR 030405 JTR 
CETCO Bentomat ST CETCO Bentomat ST 

8.000 
4.000 

206.45 
4832.1 

6.30 
4527.1 

139.430 
11 5.1 00 

24.33 
15.340 
99.76 
24.4 
26.0 

8.000 
3.990 

205.94 
5562.4 

6.28 
5257.4 

157.840 
130.030 

27.81 NOTE: Mass of textile was taken from the GFR 
15.480 Specifier’s Guide 2005. Assumed CETCO Bentomat ST 
114.55 product. 

24.3 
25.7 - 

Average Moisture Content (%) (Composite) (5 samples) 
Average MasslUnit Area (Composite) (5 Samples) (gmslm’) 
Average MasslUnit Area (Dry Bentonite) (5 Samples) (gmslm’) 
Average Moisture Content (“A) (Bentonite) (5 samples) 

Data entered by: __ 
Data c h e c k e d  by: ,! TP, 
FileName: 

Date: 

24.48 
4927.8 
4622.8 

26.1 

0311 5/2005 

ADVANCED TERRA TESTING, INC. 

8.000 
4.000 

206.45 
5321.8 

6.30 
501 6.8 

150.640 
124.970 

25.67 
15.100 
109.87 

23.4 
24.8 



I 

0
 
t
 

- 
rd 





. .. 

a!!!!. Moisture Content Determinations 
ASTM D 2216 

CL1ENT:Tetra Tech-RMC JOB NO.: 2617-03 
LOCATION: Present Landfill Design-RFETS. Golden, CO 

ROLL NUMBER 
LOT NUMBER 
SA'MPLE NO. 
DATE SAMPLED 
DATE TESTED 
GCL DESCRIPTION 

00001728 
20051 1 LO 

03-09-05 SR 
Bentomat ST 

MOISTURE DETERMINATIONS 
Wt. of Wet Soil 8 Dish (gms) 
Wt. of Dry Soil 8 Dish (gms) 
Net Loss of Moisture (gms) 
Wti of Dish (gms) 
Wt. of Dry Soil (gms) 
Moisture Content (%) 

Data entered by: 
Data checked by: 
FileName: 

67.06 
53.87 
13.19 
3.73 
50.14 
26.3 

Date: 
E t e :  31 /Y/QI( 
TTNOl728 

0311 012005 

ADVANCED TERRA TESTING, INC. 



P 

SAMPLE NO. 

Roll #000007 10 
Lot #200504LO 

Roll #00000706 
Lot #200504LO 

SWELL INDEX 
ASTM D 5890 

SWELL INDEX START TEMP. END TEMP OC 
CCl2 gms "C 

20.0 22.3 22.2 

20.0 22.4 22.1 

Client Name: Tetra Tech-RMC Job NO.: 2617-03 

Type of Bentonite: CETCO Bentomat ST 
Leachate: DI Water 

Date Sampled: 
Date Tested: 03-02-05 RS 

Project Description: Present Landfill Design-RFETS, Golden, CO 

DATA ENTERED BY: SR DATE: 03-03-05 
DATA CHECKED BY: ,) r R DATE: T J /  3/0F 





SWELL INDEX 
ASTM D 5890 

SWELL INDEX 
CC/2 gms 

22.0 

21 .o 

20.0 

Client Name: Tetra Tech-RMC Job NO.: 2617-03 

START TEMP. END TEMP OC 
"C 

21.1 20.3 

21.3 20.7 

22.4 20.9 

Type of Bentonite: CETCO Bentomat ST 
Leachate: DI Water Date Tested: 02,11,17,21-05 

Project Description: Present Landfill Design-RFETS, Golden, CO 

Date Sampled: 

DPM/RS 

II OVEN-DRIED SAMPLES II 

Roll #00000708 
Lot #200504LO 

Trial 1 
Roll #00000708 
Lot #200504LO 

Trial 2 
Roll #00000708 
Lot #2005 04LO 

II Trial 3 I I I II 

DATA ENTERED BY: SR 
DATA CHECKED BY: /_1 r n  DATE: O:T)?$l- DATE: 

K:\TT26 17llTSI708.LWP ADVAtlCtD TERRA TtSTltlC. Inc 
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SWELL INDEX 
ASTM D 5890 

SAMPLE NO. 

Roll 00001 728, 
Lot #2005 1 1 LO 

Client Name: Tetra Tech-RMC Job NO.: 2617-03 

SWELL INDEX START TEMP. END TEMP OC 

25.5 23.1 22.2 
CC/2 gms  "C 

Type of Bentonite:CETCO Bentomat ST 
Leachate: Date Tested:03-10-05 RS 

Date Sampled: 

Project Description: Present Landfill Desing-RFETS, Golden, CO 

II OVEN-DRIED SAMPLES I I  

DATA ENTERED BY: SR DATE: 03-1 0-05 
DATA CHECKED BY: a T c  DATE: 7 / /v/OC 

K:\m6I7\TTSW I728.lwp 
ADVAtfCeD T€RRR T€STl?iC. inc 
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LARGE SCALE INTERFACE DIRECT SHEAR TEST DATA 
ASTM D 6243 - 12" x 12" BOX 

Client: Tetra Tech-RMC Date: 03/15/2005 
Project No: 261 7-03 Test Date: 03/14/2005 
Project: Present Landfill Design-RFETS, Golden, CO Technician: JTR 
Interface: Roll #00001728, Lot #200511 LO Shear Rate: .0066 inlmin 
Special conditions: Test Series: DS-1 

Displacement 
(inches) 

0 
0.022 
0.076 
0.1 34 
0.191 
0.25 
0.308 
0.364 
0.421 
0.479 
0.537 
0.594 
0.652 
0.71 
0.767 
0.824 
0.881 
0.938 
0.997 
1.054 
1.113 
1 .I69 
1.228 
1.285 
1.345 
1.403 
1.463 
1.519 
1.58 
1.641 
1.7 

1.761 
1.82 
1.882 

Normal Force 

Shear Stress 
200 psf 

(PSQ 

0 
83 
121 
164 
202 
244 
290 
333 
375 
418 
461 
504 
536 
571 
61 2 
654 
694 
725 
758 
795 
81 3 
840 
861 
878 
899 
91 8 
909 
918 
89 1 
730 
680 
634 
536 
464 

.ata Entered By: SR Date: 0311 5/2005 
Data Checked By: GJ Date: o 3//j-A% 
File Name: TTDSl728 Advanced Terra Testing, Inc. 



client: 
'.‘reject No: 
Project: 
Interface: 
Special conditions: 

LARGE SCALE INTERFACE DIRECT SHEAR TEST DATA 
ASTM D 6243 - 12" x 12" BOX 

Displacement 
(inches) 

0 
0.039 
0.094 
0.147 
0.202 
0.258 
0.317 
0.377 
0.439 
0.497 
0.554 
0.608 
0.665 
0.71 9 
0.783 
0.844 
0.904 
0.961 
1.018 
1.071 
1.13 
I .I89 
1.251 
1.31 1 
1.371 
1.429 
1.483 
1.54 

1.597 
1.659 
1.721 
1.783 
1 .a41 
I .899 

ata Entered By: SR 
ata Checked By: &) 
le Name: lTDS10 

Tetra Tech-RMC Date: 02/09/2005 
261 7-03 Test Date: 01-26.27-28-05 
Present Landfill Design-RFETS, Golden, CO 
Roll # I  0, Lot #200503LO 
CETCO Bentomat DN 

Technician: JTR 
Shear Rate: .0066 inlmin 
Test Series: DS-2 

Normal Force 
200 psf 
Shear Stress 
( P a  

0 
47 

118 
158 
186 
213 
234 
259 
284 
309 
326 
342 
360 
377 
395 
409 
41 7 
429 
439 
440 
442 
440 
443 
442 
445 
442 
440 
437 
430 
429 
425 
41 9 
420 
41 5 

Date: 02/09/2005 
Date: 02/09hg 

Normal Force 
400 psf 
Shear Stress 
(PS9 

0 
99 

172 
227 
252 
300 
335 
370 
405 
438 
469 
504 
534 
559 
584 
60 1 
61 7 
630 
640 
649 
644 
647 
650 
649 
650 
644 
632 
627 
61 9 
614 
606 
596 
582 
569 

Normal Force 
600 psf 
Shear Stress 
(PS9 

0 
161 
260 
337 
396 
449 
50 1 
556 
609 
657 
71 3 
752 
787 
820 
843 
868 
893 
908 
91 1 
913 
904 
893 
875 
850 
846 
823 
806 
791 
770 
763 
765 
750 
738 
725 

Advanced Terra Testing, Inc. 
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Normal Stress vs. Peak Shear Stress 
Roll #I 0, Lot #200503LO 

0 200 400 600 800 I000 
Normal Stress (psf) , 

@hear Data Best Fit Line 

a = 201.3 psf Phi = 49.5 degrees 
IDS-2) 

oernal Stress vs. Post - Peak Shear Stres 
Roll #I 0, Lot #200503LO 

0 200 400 600 800 I000 
Normal Stress (psfj 

BShear Data Best Fit Line 1 a = 259.7 psf Phi = 37.8 degrees 

ADVANCED TERRA TESTING, Inc. 





a 
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LARGE SCALE INTERFACE DIRECT SHEAR TEST DATA 
ASTM D 6243 - 12" x 12" BOX 

Client: Tetra Tech-RMC Date: 02/09/2 005 
Project No: 261 7-03 Test Date: DS-4 
Project: Present Landfill Design-RFETS, Golden, CO Technician: JTR 
Interface: Roll # I  0, Lot #200503LO Shear Rate: .0066 inlmin 
Special conditions: CETCO Bentomat ON Test Series: DS-4 

Displacement 
(inches) 

0 
0.036 
0.089 
0.145 
0.202 
0.26 

0.317 
0.374 
0.433 
0.487 
0.545 
0.602 
0.659 
0.713 
0.775 
0.831 
0.884 
0.941 
1.001 
1.056 
1.113 
1.171 
1.232 
1.289 
1.348 
1.407 
1.468 
1.53 

1.588 
1.645 
1.706 ' 1.767 
1.824 
1.884 

Normal Force 
200 psf 
Shear Stress 
(PS9 

0 
77 

130 
168 
224 
271 
31 7 
364 
41 7 
468 
528 
593 
658 
726 
790 
852 
907 
96 1 

1008 
1043 
I069 
1081 
1079 
1071 
1038 
998 
945 
902 
870 
854 
834 
81 0 
800 
790 

NOTE: New grip surfaces installed on testing devise. 

3ata Entered By: SR 
Data Checked By: 
File Name: TTDSl OB 

Date: 02/09/2005 
Date: OZ/0?/65- 

Advanced Terra Testing, Inc. 
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(oject No: 
Project: 
Interface: 
Special conditions: 

LARGE SCALE INTERFACE DIRECT SHEAR TEST DATA 
ASTM D 6243 - 12" x 12" BOX 

Displacement 
(inches) 

0 
0.033 
0.089 
0.144 
0.204 
0.259 
0.319 
0.375 
0.435 
0.49 
0.547 
0.605 
0.664 
0.718 
0.778 
0.835 
0.892 
0.948 
1.008 
1.062 
1.123 
1.18 
1.238 
1.295 
1.354 
1.414 
1.472 
1.53 
1.59 
1.651 
1.71 
1.768 
1.827 
1.891 

Tetra Tech-RMC Date: 02/09/2005 
261 7-03 Test Date: 01-25&02-07-05 
Present Landfill Design-RFETS, Golden, CO 
Roll #55. Lot #200503LO 
CETCO Bentomat DN 

Technician: JTR 
Shear Rate: -0066 in/min 
Test Series: d5-1 

Normal Force 
200 psf 
Shear Stress 
(PS9 

0 
104 
117 
152 
156 
197 
222 
254 
290 
323 
363 
408 
451 
498 
544 
59 1 
634 
680 
718 
752 
783 
810 
831 
835 
835 
825 
800 
773 
740 
708 
687 
662 
640 
629 

NOTE: New grip surfaces installed on testing devise. 

ta Entered By: SR Date: 02/09/2005 
jta Checked By: c) Date: 62/as&T 

de Name: TTDS55A 
.? 

Advanced Terra Testing, Inc. 
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1 Shear Stress vs. Displacement I 
Roll #55, Lot #200503LO 
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LARGE 

Client: 
Project No: 
Project: 
Interface: 
Special conditions: 

Displacement 
(inches) 

0 
0.035 
0.089 
0.143 
0.199 
0.256 
0.317 
0.376 
0.435 
0.487 
0.543 
0.599 
0.66 

0.71 8 
0.78 

0.835 
0.888 
0.943 
1.002 
1.058 
1 .I22 
1.181 
1.239 
1.293 
1.351 
1.412 
1.474 
1.537 
1.597 
1.655 
1.713 
1.773 
I .835 
1.899 

SCALE INTERFACE DIRECT SHEAR TEST DATA 
ASTM D 6243 - 12" x 12" BOX 

Date: 02/09/2005 

Technician: JTR 
Shear Rate: .0066 inlmin 
Test Series: DS-3 

Tetra Tech-RMC 
261 7-03 Test Date: 02-08-05 
Present Landfill Design-RFETS, Golden, CO 
Roll #00000708, Lot #200504L0 
CETCO Bentomat ST 

Normal Force 
200 psf 
Shear Stress 
(PS9 

0 
56 

I09 
116 
154 
I91 
226 
264 
31 0 
352 
390 
443 
483 
536 
584 
622 
656 
684 
720 
749 
767 
782 
792 
784 
750 
684 
606 
498 
427 
372 
337 
317 
289 
266 

NOTE: New grip surfaces installed on testing devise. 

3ata Entered By: SR 
Data Checked By: &) 
File Name: lTDS0708 

Date: 02/09/2005 
Date: &H&f 

Advanced Terra Testing, Inc. 
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LARGE SCALE INTEkFACE DIRECT SHEAR 
ASTM D 6243 = W 6  X 12" BOX 

Client : Tetra Tech-RMC 
Project No: 2617-03 

SUBMERGED 
INTERFACE 

200 - 600psf NORMAL LOADING -4 

'7.Y 

K.\TT7R z :GCI..PRE Advanced Terra Test inw 3. 
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Precision Geosynthetic Laboratories Q I! 
January 26,2005 

Sharon Roberts 
ADVANCED TERRA TESTING INC. 
833 Parfet Street 
Lakewood, CO 80215 

Dear Ms. Roberts: RE: Present Landfill Desiqn - RFETS 

Thank you for consulting Precision Geosynthetic Laboratories for your material testing needs. 

Enclosed is the final laboratory report for the testing of two (2) Double Sided Geocomposite 
sample(s) received January 19, 2005. 

It should be noted that the test specimen and test sample used for this report was believed to be 
representative of the material produced under the designation herein stated. However, these 
results are indicative of only the specimens that were actually tested. The testing herein is based 
upon accepted industry practice as well as the test method listed. Precision Geosynthetic 
Laboratories neither accepts responsibility for nor makes claims to the final use and purpose of 
the material. 

By accepting the data and results represented on this report, Client agrees to limit the liability of 
Precision Geosynthetic Laboratories from Client and all other parties for claims arising out of the 

to indemnify and hold harmless Precision Geosynthetic Laboratories from and against all liability 
in excess of the aforementioned limit. 

use of this data to the cost for the respective test(s) represented in this report, and Client agrees 0 0 
The test data and all associated project information shall be held in confidence, not to be 
reproduced except in full and disclosed to other parties with the authorization of the client. 

It is a company policy to keep the physical records of each job for 2 years since the receipt of the 
samples and keep the electronic file for 7 years. Failed seam samples are kept for 7 years; 
good seam samples are disposed affer 2 weeks and conformance samples are disposed 
after 1 month. Should you need us to keep them longer, please advise us in writing. 

If you have any questions or if we may be of further service, please do not hesitate to call at 
800-522-4599. 

Sincerely, 

PRECISION GEOSYNTHETIC LABORATORIES 

Maria d& Espitia e 
Quality Assurance 

Enclosure: (Job No. G050032) 

Cora 8. Queja 
Vice President 

1160 North Gilbert Street, Anaheim, CA. 92801, Tel# 714-520-9631, Fax#714-520-9637 
. DC#2000 Recor#28l 



CLIENT: ADVANCED TERRA TESTING INC. 
PROJECT: Present Landfill Design - RFETS 

VERIFICATION OF MATERIAL PROPERTIES 
(PGL Job No. G050032) 

MATERIAL DESCRIPTION: Double Sided Geocomposite 

SAMPLE(S) SENT BY: Advanced Terra Testing Inc. I 

DATE RECEIVED: January 19,2005 

SAMPLE IDENTIFICATIONS: 

SAMPLE ID 

151A, C2-8-2-05-0001-200 Shift 2, 1-10-05 
Tendrain 200 P58, C2-8-2-05-0035-200 Shift 1 
Line 151A 

TESTS REQUIRED: 

TEST METHOD 

Geonet portion: 
ASTM D1603 
ASTM 01505 

Geotextile Portion: 
ASTM 04751 

Geocomposite: 
ASTM D4716 

DATE REPORTED: January 26,2005 

PRECISION CONTROL NUMBER 

7214, 7214-1 
7215, 7215-1 

DESCRIPTION 

Carbon Content 
Density 

Apparent Opening Size 

Transmissivity 

TEST CONDITIONS: The samples were conditioned for a minimum one hour in the laboratory 
at 22 t 2OC (71.6 2 3.6'F) and at 60 2 10% relative humidity prior to test. 

TEST RESULTS: 

,'The test results are summarized in Table(s) 1 & 2. The units in which the data are reported are 
,'c included on these tables. '':=L.i 

IC LABORATORIES 

e' 
Cora B. Queja 
Vice President 

0 
1160 North Gilbert Street, Anaheim, CA. 92801, Tel# 714-520-9631, Fax#714-520-9637 
DC#2000 Record#Pdl 



TABLE 1. 
MATERIAL PROPERTIES 

CLIENT: ADVANCED TERRA TESTING INC. 
PROJECT: Present Landfill Design - RFETS 

Date Received : 1/19/2005 
Date Reported: 1/26/2005 

Client Sample ID : 151A, C2-8-2-05-0001-200 Shift 2, 1-10-05 

QC'd by: f l c .  
PGL Job No. : GO50032 

PGL Control No. : 7214 
Material Description: Double Sided Geocornposite 

SPECIMENS 

ASTM 01603 Car 

GEOCOMPOSITE: 
ASTM D4716 Transmissivity m a l  Pressure : 1$.000 psf, Gradient: L O  , Seating Time: 1 hr 

of Test Water; OF Specimen Size: 1 2 " x  14" 

Geocomposlte X X X X X X  
Plate 

TD - '!,, - I ... -..-*:<, ...... P o  Drsrieinn f..d--+'..mthntit? I ahnratnriaa 

I= 9001 - 2000 



TABLE ,. '0 
MATERIAL PROPERTIES 

CLIENT: ADVANCED TERRA TESTING INC. 
PROJECT: Present Landfill Design - RFETS 

Date Received: 1/19/2005 QC'd By: M C  
Date Reported: 1/21/2005 PGL Job No.: GO50032 

Client Sample ID: 151A, C2-8-2-05-0001-200 Shift 2, 1-10-05 PGL Control No.: 7214-1 
Material Description: Double Sided Geocornposite 

SPECIMENS 

ASTM D4751 Apparent Opening Size (U.S. standard sieve size) 

MD - MACHINE DIRECTION 
' TO - TRANSVERSE DIRECTION 3, Precision Geosvnthetic Laboratories 



TABLE 2. 
MATERIAL PROPERTIES 

CLIENT: ADVANCED TERRA TESTING INC. 
PROJECT: Present Landfill Design - RFETS 

Date Received : 1/19/2005 
Date Reported: 1/26/2005 

Client Sample ID : Tendrain, 200 P58, C2-8-2-05-0035-200 Shift 1 Line 151A 
Material Description: Double Sided Geocomposite 

QC'd by: mL 
PGL Job No. : GO50032 

PGL Control No. : 7215 

-+. Laboratories 



MATERIAL PROPERTIES 
CLIENT: ADVANCED TERRA TESTING INC. 
PROJECT: Present Landfill Design - RFETS 

Date Received: 1/19/2005 
Date Reported: 1/21/2005 

Client Sample ID: Tendrain, 200 P58, C2-8-2-05-0035-200 Shift 1 Line 151A 
Material Description: Double Sided Geocomposite 

QC’d By: A 6 
PGL Job No.: GO50032 

PGL Control No.: 7215-1 

ASTM 04751 Apparent Opening Size (U.S. standard sieve size) 
Specimens were tested as directed in Test Method 04751. Type of sieve shaker used is W.S. Tyler Rotap. 

MD - MACHINE DlRECTlON 
T n  - TRAhl.C\/CR.CC /VF)CCT/AA/ 

A rD 
Precision Geosvnthetic Laboratories 



833 Patfet Street Lakewood. Colorado 80215 (303) 232-8308 Fax: (303) 232-1579 

Seam ID 

DFP-078, LLDPE-T 
DFP-080, LLDPE-T 
DFP-100, LLDPE-S 

0 

Mr. Roy Spitzer 
Tetra Tech - RMC 
1900 S. Sunset Street, Suite 1-F 
Longmont, CO 80501 

Seam Peel 
Seam Shear (lb/in) 

(Iblin) Weld A Weld B 
115.9 107.5 105.0 
113.5 105.3 104.7 
105.3 85.2 91.1 

RE: Present Landfill Design - WETS 
Golden, CO, and Rocky Flats Present Landfill Closure 

Dear Mr. Spitzer, 

April 11,2005 

. .  

Thank you for choosing Advanced Terra Testing, Inc. for your geosynthetic testing needs. 

Per your request, we have completed the analyses pertinent to the recent testing campaign 
relative to the above referenced project. The following is a table providing a summary of Seam 
Shear and Seam Peel. 

Should you have any-questions or require additional information please, feel free to give us call. 

Sincerley, 

Sharon Roberts 
Geosynthetic Division Manager 



I 

Rahe, John - MFG, Inc. 

From: 
Sent: 
To: 
cc: 
Subject: 

Rahe. John -- MFG. Inc. 
Wednesday, April 13.2005 3:34 PM 
'Davis, Robert W.' 
'josh.vaIentine@ttrmc.com.; 'marshall.massaro@ttrmc.com' 
PLF - QA Laboratory Tests of FML Destructive Seam Samples 

Bob, 

The final destructive seam QA laboratory tests for the 60-mil LLDPE (DFP-100) and 60-mil LLDPE-T (DFP-078 and 
DFP-080)for the eastern portion of the PLF have been performed in accordance with ASTM D 6392. Each of the three 
samples was tested for shear and peel with five specimens of each sample tested, 

The average seam shear strength of the textured FML (60-mil LLDPE-T) samples was approximately 114.7 Ibslin, which is 
approximately 27 percent higher than the minimum specified seam shear strength of 90 Ibs/in. The average seam shear 
strength of the smooth FML (60-mil LLDPE) samples was approximately 105.3 Ibslin, which is approximately 17 percent in 
excess of the minimum specified value. The average peel strength of the textured FML seams (both welds) was 
approximately 105.6 Ibslin. which is approximately 40 percent higher than the minimum specified peel strength of 75 Iblin. 
and the average peel strength of the smooth FML seams was approximately 88.2 Ibslin. which is approximately 17 percent 
higher than the minimum specified. Thus all seam shear and peel tests exceed the minimum specified values and the 
average test values exceed the minimums by approximately 20 to 25 percent. These are in the same general range as 
the QC tests on field destructive seam samples. 

The seam shear and peel tests for the 60-mil LLDPE-T placed on the East Face slope are typically approximately 10 to 20 
percent higher than the seam shear and peel tests performed for the smooth 60-mil LLDPE on top of the PLF, including 
previous tests on smooth FML seams (e-mail of Jan. 25, '05). 

All QA laboratory tests performed for the PLF liner system (GCUFMUGDN) are complete and in conformance with 
specifications. 

Let me know if you have any questions. 

Thanks, 
John 

John H. Rahe. P.E. 
Tetra TechlMFG 
303-447-0913 (ext. 104) 

1 



TetraTechRMC . Test Type: Seam Shear. ASTM D 6392 
Client: 
Job No.: 
Location: Present Landfill Design-RFETS Date Tested: 04-11-05 
Sample: DFP-078 

, TestDevice: Five Station 
Load Cells: 500 Ib. Displacement Rate: 20 in/min 

2617-08 Material Type: LLDPE-T 

Tested By: JTR 
Data Entered By: SR 

Grip Seperation: 6.08 in 

0 

140 

120 

100 

g80 
'0 

360 

40  

20 

0 / 

140 

im 

100 

- 
0 8 0  - 
0 

560 

40 

20 

0 

- 
D 4 6 0 -  

40 

20 

0 

10 15 20 0 5 
Displacement (in) 

- 
i 

- 

10 15 20 0 5 
Displacement (in) 

1#2) 
140 

10 15 20 0 5 
Displacement (in) 

1#41 
1 2 0 ,  

10 15 20 0 5 
Displacement (in) 

Shear 
Strength 
(Ibhn) 

Specimen #1 117.5 
Specimen #2 117.4 
Specimen #3 115.4 
Specimen #4 113.1 
Specimen #5 1 16.1 
Average 11 5.9 
Std. Deviation 1.6 

Operator: 
Machine: 
Panels: 
Rolls: 
Seam: 

Locus of Break Class 
Break Code 

ALL EXCEEDED 
MACHINE CAPACITY 

MGC. 03-22-05 

P12 1 .P 122 
35' EW EOS 

DP 20F 

0053. BC 80018.3 

Filename: TFSS078 Checked By: JT' 
Raw Data Fife: TFSSlA2. TFSSlA3.TXT Advanced Terra Testing, Inc. 



Client: Tetra Tech-RMC Test Type: Peel Adhesion, ASTM D 6392 
Job No.: 261 7-08 Material Type: UDPE-T 
Location: Present Landfill Design-FtFETS Date Tested: 04-1 1-05 
Sample: DFP-078 Tested By: JTR 
Test Device: Five Station Data Entered By: SR 
Load Cells: 500 Ib. Displacement Rate: 2.0 inlmin 

Grip Seperation: 1.0 in 

0 2 4 6 
Displacement (in) 

100 

80 

n 
0 6 0  m 

- - 
0 -I 

40  

20 

0 
0 1 2 3 4 

Displacement (in) 

I 

0 I 2 3 4 

Displacement ( in) 

Filename: TFPA078 

Raw Data File: TFPAlAA2. TFPAlAA3.TXT 

0 I I 2 3 4 
Displacement (in) 

0 1 2 3 4 
Displacement (in) 

Peel Locus of Break Class 

(Iblin) 
Strength Break Code 

Specimen #1 107.9 SE-1 FrB 
Specimen #2 107.4 SE-1 FrB 
Specimen #3 110.1 SE-1 m 
Specimen #I4 106.8 SE-1 fTB 
Specimen #5 105.5 SE-1 FTB 
Average 107.5 
Std. Deviation 1.5 

OperatOK MGC. 03-22-05 
Machine: 0053. BC 800/8.3 

Rolls: 35’ EW EOS 
Seam: DP 20F 
Seam A or B A 

Panels: P121.Pl22 

Date: 4 / l / / O . F  , CheckedBy. J - i f i  
Advanced Terra Testing, Inc. 

0 

0 



Client: Tetra TecbRMC 
Job No.: 261 7-08 
Location: Present Landfill Design-RFETS 
Sample: DFP-078 
Test Device: Fwe Station 
Load Cells: 500 Ib. 

120 

100 

8 0 -  

D - 
% 60- 
0 -I 

40 

Test Type: Peel Adhesion, ASTM D 6392 
Material Type: LLDPE-T 
Date Tested: 04-1 1-05 
Tested By: JTR 

SR Data Entered By: 
Displacement Rate: 2.0 irdmin 
Grip Seperation: 1.0 in 

- n 

- 

0 1 2 
Displacement (in) 

3 

~ 

120 

D 
D 60- 
- 
m 
J 

0 1 2 3 4 
Displacement (in) 

El 
120, 

I 

0 1 2 3 4 
Displacement (in) 

Peel 
Strength 

(IWin) 
Specimen #1 105.6 
Specimen #2 105.0 
Specimen #3 105.5 
Specimen #4 104.8 
Specimen #5 . 104.2 
Average 105.0 
Std. Deviation 0.5 

Locus of Break Class 
Break Code 

SE-1 . FTB 
SE-1 Fm 
SE- 1 FTB 
SE-1 FTB 
SE-1 Fm 

Operator: AGC. 03-22-05 
Machine: 0053. BC 80018.3 
Panels: P121,P122 
Rolls: 35’ EW EOS 
Seam: DP 20F 
Seam A or B B 

0 1 2 3 
Displacement (in) 

Filename: TFPA078B 

Raw Data File: TFPAlAB2. TFPAlAB3.TXT 
Checked By: ,)tf- D a t e - q / /  16 . 

Advanced Terra Testing, Inc. 



Client Tetra TechRMC Test Type: Seam Shear, ASTM D 6392 

Location: Present Landfill DesigwRFETS Date Tested: 04-1 1-05 
Sample: DFP-080 Tested By: JTR 
Test Device: Five Station Data Entered By SR 
Load cells: 500 Ib. Displacement Rate: 20 inlmin 

Job No.: 261 7-08 Material Type: LLDPE-T 

Grip Seperation: 6.18 in 

El 
1 2 0 ,  1 

100 

80 

e 
0 6 0  
Y 

(D 0 -I 

40 

20 

0 
0 5 10 15 20 

Dispbcement (in) 

1#31 
120, 

0 5 10 15 20 
Displacement (in) 

120 

100 

80 

P 
0 6 0  
m 0 J 

- 
40 

20 

0 

0 5 10 15 20 
Displacement (in) 

Filename: TFSS080 

Raw Data File: TFSSlB2. TFSSlB3.TXT 

120, 

100 

40 

20 

0 
0 5 10 15 20 

. Displacement (in) 

140 I I 

- 
0 5 10 15 20 

Displacement (in) 

Shear Locus of Break Class 

(lb/in) 
Speu'men #1 113.1 
Specimen #2 113.9 
Specimen #3 11 3.0 ALL EXCEEDED 
Specimen #t4 11 5.6 MACHINE CAPACITY 
Specimen #5 111.8 
Average 113.5 
Std. Deviation 1.3 

Strength Break Code 

Operator: MGC. 03-22-05 
Machine: 0053. BC 800/8.5 
Panels: P 128.P129 
Rolls: 52' NS EOS 
Seam: DP 201V 

Checked By:. ,)r& Date: 1//6 
Advanced Terra Testing, Inc. 



Test Type: Peel Adhesion. ASTM D 6392 Client: Tetra Tech-RMC 
Job No.: 2617-08 
Location: Present Landfill Design-RFETS Date Tested: 04-1 1-05 
Sample: DFP-080 

Load Cells: 500 Ib. Displacement Rate: 2.0 in/min 

Material Type: LLDPE-T 

Tested By JTR 
SR f TestDevice: Five Station Data Entered By: 

Grip Seperation: 1.0 in 

0 

120 

100 

8 0 -  

P 
u 60- 
- 
0 

- r\ 

El 
120 

100 

80 - 
0 
0 6 0  
- 
0 -1 

40 

20 

0 
0 1 2 

Displacement (in) 
3 4 

Displacement (in) 

0 1 2 3 
Displacement (in) 

0 1 2 3 4 

Displacement (in) 
~ 

Peel Locus of Break Class 

(Ibhn) 
Strength Break Code 

Specimen #1 104.9 SE-1 FTB 
Specimen #2 105.0 SE-1 FTB 
Specimen #3 105.5 SE-1 FTB 
Specimen #4 104.8 SE-1 FTB 
Specimen #5 106.4 SE-1 FTB 
Average 105.3 
Std. Deviation 0.6 

Operator: MGC. 03-22-05 
Machine: 0053. BC 80018.5 
Panels: P128.Pl29 
Rolls: 52' NS EOS 
Seam: 
Seam A or B A 

DP 201V 

Filename: TFPA080 CheckedBy: c)yK Date: qfl/{oT 
Raw Data File: TFPAlBA2, TFPAlBA3.TXT Advanced Terra Testing, Inc. 



C l i i t  TetraTedFRMC ~ Test Type: Peel AdheSion. ASTh4 D 6392 

Location: Present Landfill Design-WETS Date Tested: 04-1 1-05 

Test Device: Five Station Data Entered By: SR 
Load Cells: 500 Ib. Displacement Rate: 20 inlmin 

Job No.: 261 7-08 Material Type: LLDPE-T 

Sample: DFP-080 Tested By: JTR 

Grip Seperation: 1.0 in 

120 

100 

80 
A e 
- 6 0  m 
- 
0 2 

40 

20 

0 
0 2 4 6 8 

Displacement ( in) 

120 

100 

80 

- s - 
0 6 0  
m 0 J 

40 

20 

0 

I 0 2 4 6 
Displacement (in) 

El 
120 

0 1 2 3 4 
Displacement (in) 

Filename: TFPAOBOB 

Raw Data File: TFPAlBB2. TFPAlBB3.TXl 

120 

100 - 

1 

0 1 2 3 4 
Displacement (in) 

120 

100 

80 
1 

D 
560 
0 J 

40 

20 

0 
0 2 4 6 

Displacement (in) 

I 8 

1 

Peel Locus of Break Class 

(IWin) 
Strength Break Code 

Speu’men #1 106.2 SE-1 FTB 
Specimen #2 104.3 SE-1 FIB 
Specimen #3 103.4 SE-1 FTB 
Specimen #4 104.3 AD-BRK FTB 
Specimen #5 105.4 SE-1 FTB 
Average 104.7 
Std. Deviation 1.0 

Operator: MGC. 03-22-05 
Machine: 0053. BC 80018.5 
Panels: P128.Pl29 
Rolls: 52‘ NS EOS 
Seam: DP 201V 
Seam A or B B 

Checked By: .)Tu) Date: 4//,,/@< 
Advanced Terra Testing, Inc. 



Client: Tetra Tech-RMC Test Type: Seam Shear, ASTM D 6392 
Job No.: 
Location: 
Sample: 

Load Cells: 500 Ib. Displacement Rate: 20 inlmin 

2617-08 Material Type: LLDPE-S 
Present Landfill Design-RFETS Date Tested: 04-1 1-05 

DFP-100 Tested By: JTR 
Data Entered By: SR 

Grip Seperation: 6.07 in 

t Test Device: Fwe Station 0 

B o -  
h 

P 
u 6 0 -  
a 0 -I 

- 
40 

2 0 -  

0 

0 

L 

120 

100 

Bo 

9 
0 6 0  
-. 

m 
0 -I 

40 

20 

0 

5 10 15 20 0 
Displacement (in) 

120 

0 5 10 15 20 
Displacement (in) 

120 

100 

80 

60 

40 

20 

0 

I 0 5 10 15 20 
Displacement (in) 

1#41 
120 I 

0 5 10 15 20 
Displacement (in) 

Shear 
Strength 

(Ibhn) 
Specimen #1 104.9 
Specimen #2 104.9 
Specimen #3 105.6 
Specimen #4 105.7 
Specimen #5 105.4 
Average 105.3 
Std. Deviation 0.3 

Operator: 
Machine: 
Panels: 
Rolls: 
Seam: 

Locus of Break Class 
Break Code 

ALL EXCEEDED 
MACHINE CAPACITY 

MGC. 04-04-05 
0053. BC 800/9.0 

P148.Pl19 
100' NS EOS 

DP 25K 

Filename: TFSSlOO Checked By: ~)i- 
Raw Data File: TFSSICP, TFSSlC3.TXT 

Date: y////b- 
Advanced Terra Testing, Inc. 



Client: Tetra Tech-RMC Test Type: Peel Adhesion, ASTM D 6392 
Job No.: 261 7-08 Material Type: 
Location: Present Landfill DesigrrRFETS Date Tested: 04-1 1-05 

Test Device: F i e  Station Data Entered By. SR 
Load Cells: 500 Ib. Displacement Rate: 2.0 inlmin 

LLDPE-S 

Sample: DFP-100 Tested By. JTR 

Grip Seperation: 1.0 in 

loo 

80 

- 6 0  
0 
U rn 0 

-I 40 

Y 

20 

0 
0 5 10 15 20 

Displacement (in) 

0 5 10 15 20 
Displacement (in) 

0 
-I 40 

0 
0 "I 5 10 15 

Displacement (in) 

0 5 10 15 20 
Displacement (in) 

0 5 10 15 20 
Displacement (in) 

Peel Locus of Break Class 

(Ib/in) 
Strength Break Code 

Specimen #1 84.4 SE-1 FTB 
Specimen #2 85.2 SE-1 FTB 
Specimen #3 83.8 SE-1 FTB 
Specimen #4 87.3 SE-1 FTB 
Specimen #5 85.1 SE-1 FTB 
Average 85.2 
Std. Deviation . 1.2 

Operator: MGC. 04-04-05 
Machine: 0053. BC 80019.0 
Panels: P148.Pl19 
Rolls: 100' NS EOS 
Seam: DP 25K 
Seam A or B A 

.- 

Filename: TFPAl 00 CheckedBy: Jrc Date: o[t//-?r 
Raw Data File: TFPAlCA2. TFPA1 CA3.TXT Advanced Terra Testing, Inc. 



Client Tetra Tech-RMC Test Type: Peel Adhesion, ASTM D 6392 

Location: Present Landfill Design-WETS Date Tested: 04-1 1-05 
Sample: DFP-100 Tested By: JTR 
Test Device: Five Station Data Entered By: SR 
Load Cells: 500 Ib. Displacement Rate: 2.0 irdmin 

Job No.: 261 7-08 Material Type: LLDPE-S 

Grip Seperation: 1.0 in 

100 

80 

- 6 0  0 

5 40 

- 
U m 

20 

0 
0 5 10 15 20 

Displacement (in) 

- 
P 
Y 

U m 
0 -I 

0 5 10 15 20 
Displacement (in) 

100 

80 

- 6 0  e 
U m 0 

-I 40  

- 

20 

0 
0 5 10 15 

Displacement (in) 

5 10 15 
Displacement (in) 

0 
J 40 

20 

0 
5 10 15 20 

Dispbcement (in) 

Peel Locus of Break Class 

(Iblin) 
Strength Break Code 

Specimen #1 95.2 SE-1 FTB 
Specimen #2 85.2 SE-1 FTB 
Specimen #3 94.3 SE-1 FTB 
Specimen #M 87.3 SE-1 FTB 
Specimen #5 93.6 SE-1 m 
Average 91.1 
Std. Deviation 4.1 

Operator: MGC, 04-04-05 
Machine: 0053, BC 8OOl9.0 
Panels : P148.Pl19 
Rolls: ,100' NS EOS 
Seam: DP 25K 
Seam A or B B 

Filename: TFPA100B 

Raw Data File: TFPAlCB2. TFPAlCB3.TXT 
Checked By: i\Tk Date: q / l / / 6  

Advanced Terra Testing, Inc. 



Turf Reinforcement Mat 

Tensile Strength Tests 

. . .. 
. . .  

i 



833 Parfet Street Lakewood, Colorado 80215 (303) 232-8308 Fax: (303) 232-1539 

Specimen ID 0 
NO ID (TRM-I) 
NO ID (TRM-2) 

Mr. Bruce Marshall 
Tetra Tech - RMC 
1900 S .  Sunset Street, Suite l-F 
Longmont, CO 80501 

Tensile Properties 
ASTM D 6818 Apparent Elongation 

Assumed MD Assumed CMD Assumed MD Assumed CMD 

742.2 732.2 28.3 17.6 
686.8 665.4 27.4 18.1 

(Ibs/ft) (Ibs/ft) (%) (%) 

May 18,2005 

RE: Present Landfill Design - WETS 
Golden, COY and Rocky Flats Present Landfill Closure 

Dear Mr. Spitzer, 

Thank you for choosing Advanced Terra Testing, Inc. for your geosynthetic testing needs. 

Per your request, we have completed the analyses pertinent to the recent testing campaign 
relative to the above referenced project. The following is a table providing a summary of 
Erosion Mat material. 

Should you have any questions o r  require additional information please, feel free to give us call. 

Sincerley, 

K:\TF2617\?l'FIDSOS Iwp 

A m  q a  
Sharon Roberts 
Geosynthetic Division Manager 
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833 Parfet Street Lakewood. Colorado 80215 (303) 232-8308 Fax: (303) 232-1579 

Specimen 

TRM I (Erosion Matting) 
TRM 2 (Erosion Matting) 

Mr. Bruce Marshall June 28,2005 
Tetra Tech - RMC 
1900-S. Sunset Street, Suite 1-F 
Longmont, CO 80501 - '  3- 

_ -  . - . - -- - 

Per your request, we have completed the analyses pertinent to the recent testing campaign 
relative to the above referenced project. The following is a table providing a summary of the 
various conformance testing. 

Mass/Unit Area Mass/Unit Area 

442.4 13.1 
454.4 13.4 

(gms/mz) (0- 

MasdUnit Area - ASTM D 6566 & ASTM D 5261 

Should you have any questions or require additional information please, feel fiee to give us call. 

Sincerley, 

Sharon Roberts 
Geosynthetic Division Manager 



MASWUNIT AREA (EROSION MAmNG) 
ASTM D 6566 

CUENT: Tetra Tech-RMC 

ROLL NO. 
LOT NO. 
SAMPLE NO. 
ROLL IDENTIFICATION 
DATE TESTED 
SAMPLE DESCRIPTION 

TRM 1 

1 

06-23-05 JTR 

MASSlUNIT AREA DETEWINATIONS 
Sample Length (in) 8.050 

Sample Area (an‘) 207.74 
Mass/Unit Area (gmdm’) 421 -7 
Mass of Sample (gms) 8.76 

Sample Width (in) 4.000 

Average MassNnit Area (5 Samples) (gmsln3) 
Average M d U n i t  Area (5 Samples) (ol/yd’) 

ROLL NO. 
LOT h0. 
SAMPLE NO. 
ROLL IDENTlFlCATlON 
DATETESTED 
SAMPLE DESCRIPTION 

MASSlUNlT AREA DETERMINATIONS 
Sample Length (in) 
Sample Width (in) 
Sample Area (cm‘) 
Masdunit Area (gmdm’) 
Mass of Sample (gms) 

TRM 2 

1 

06-23-05 JTR 

Average MassAJnit Area (5 Samples) (gmslm‘) 
Average MassAJnit Area (5 Samples) (dw) 

7.930 
4 .OOo 

204.64 
387.5 
7.93 

Data entered by: 
Data checked b y . J r e  
FileName: 

SR 6/6 31 3 Pte: Date: 
lTMATMl2 

TRM 1 

2 

06-23-05 JTR 

8.000 
4.050 

209.03 
388.5 
8.12 

TRM 2 

2 

06-23-05 JTR 

JOB NO.: 2617-1 1 

TRM 1 

3 

06-23-05m 

8.100 
4.080 

213.21 
492.9 
10.51 

442.4 
13.1 

TRM 2 

3 

06-23-05 JTR 

8.050 8.100 
4.1 10 4.070 

213.45 212.69 
498.5 490.4 
10.64 10.43 

454.4 
13:4 

TRM 1 

4 

06-23-05 JTR 

8.050 
4.080 

21 1.90 
484.7 
10.27 

TRM 2 

4 

06-23-05 JTR 

8.OOO 
4 -000 

206.45 
504.2 
10.41 

06/23/2005 

ADVANCED TERRA TESTING. INC. 

TRM 1 

5 

06-23-05 JTR 

7.970 
4.020 

206.71 
424.3 
8.77 

06-23-05 JTR 

7.980 
4.050 

208.51 
391 -3 
8.16 



APPENDIX G-5.2: EARTHWORK TESTING 



. .  

UNCONFINED COMPRESSIVE STRENGTH 
ASTM D 2938 



UNCONFINED COMPRESSIVE STRENGTH 
ASTM D 2938 

261 7-05 CLIENT: Tetra Tech- RMC JOB NO.: 

LOCATION: DATE TESTED: 2/07/05 HN 

PROJECT: Present Landfill Field GSA 

Specimen 
ID 

Boring 

Diameter Length Mass Wet Failure Failure Compressive 
(in.) (in.) (sms) Density Load Types Strength 

t 

. 

#1 ,QARL-3 

Notes and Comments: Failure Types: 
S: Shear Failure, M: Matrix Failure, FN: Fracture, BeddingNoid Failure, C: Combination 

(pcf) (Ib) (psi) 
1.989 4.111 

Data Entered By: 
a Checked By: 

613.90 

Date: 02/07/2005 
Date: 0 2  /&a- 

TTUCSRCK 

183.1 57,000 FIS 18.340 

ADVANCED TERRA TESTING. InC. 



TT2617iTTDPQMU 
2/08/05 



6-INCH CUSHION SOIL TESTS 

. .  



ATTERBERG LIMITS TEST 
ASTM D 4318 

@’ CLIENT 

BORING NO. 
DEPTH 

’ SAMPLENO. 
SOIL DESCR. 
LOCATION 

Kaiser Hill -RFETS 

PLF Cushion Soil 

05F8013-001.001 
RIN# 05F8013 
Present Landfill 

Plastic Limit 
Determination 

1 2 

Wt Dish &Wet Soil 
Wt Dish 8 Dry Soil 
Wt of Moisture 
Wt of Dish 
Wt of Dry Soil 
Moisture Content 

Liquid Limit 
Determination 

Number of Blows 

Wt Dish 8 Wet Soil 
Wt Dish & Dry Soil 
Wt of Moisture 
Wt of Dish 
Wt of Dry Soil 
Moisture Content 

Liquid Limit 
Plastic,Limit 
Plasticity Index 

Atterberg Classification 

Device Number 0860 

Data entry by: 
Checked by: Q// l  
FileName: 

4.90 6.87 
4.45 6.20 
0.45 0.67 
0.75 0.81 
3.70 5.39 

12.16 12.43 

1 2 

37 28 

10.03 11.16 
7.31 8.07 
2.72 3.09 
0.75 0.81 
6.56 7.26 

41.46 42.56 

43.6 
12.3 
31.3 

CL 

S K L  Date: 

3 

5.60 
5.07 
0.53 
0.81 
4.26 

12.44 

3 

JOB NO. 2195-87 

DATE SAMPLED 10-28-04 
DATE TESTED 11-11-04 CAL 

4 

24 19 

9.78 10.10 
7.04 7.21 
2.74 2.89 
0.8 1 0.83 
6.23 6.38 

43.98 45.30 

1 1 I1 512004 
Date: / I / ,  F l a y  

EFGOPLFC ADVANCED TERRA TESTING, INC. 



Atterberg Limits, Flow Curve 
PLF Cushion Soil. ,05F8013-001.001 

25 Number of Blows 

I PLASTICITY CHART 
PLF Cushion Soil. ,05F8013-001.001 

[ A Classification i 



CLIENT Kaiser Hill - RFETS 

MECHANICAL ANALYSE - SIEVE TEST DATA 
ASTM D 422 

BORING NO. PLF Cushion Soil 
DEPTH 

SOIL DESCR. RIN #05F8013 
LOCATION Present Landfill 

SAMPLE NO. 05F8013-001.01 

MOISTURE DATA 

HYGROSCOPIC Yes 

NATURAL No 

Wt. Wet Soil 8 Pan (9) 
Wt. Dry Soil & Pan (9) 
Wt. Lost Moisture (9) 
Wt. of Pan Only (9) 
Wt. of Dry Soil (9) 
Moisture Content % 

JOB NO. 2195-87 

SAMPLED 10-28-04 

WASH SIEVE Yes 
DRY SIEVE No 

DATE TESTED 11-10-04 BKL 

WASH SIEVE ANALYSIS 

Wt. Total Sample 
Wet (9) 

Weight of + #10 
Before Washing (9) 
Weight of + #10 

52.54 After Washing (9) 
51.63 Weight of - #10 

3.62 Weight of - #10 
0.91 Wet (9) 

48.01 Dry (9) 

Dry (9) 
1.9 Wt. Total Sample 

Wt. Hydrom. Sample Wet (9) 227.52 Calc. Wt. "W" (9) 
Calc. Mass + #10 Wt. Hydrom. Sample Dry (9) 223.29 

1 030.60 

363.05 

295.39 

667.55 

721 -53 

1016.92 

314.70 
91.41 

, Sieve Pan Indiv. Indiv. Cum. Cum. % 
Number Weight Wt. + Pan Wt. wt. YO Finer 
(Size) (9) (9 ) Retain. Retain. Retain. By Wt. 

3" 0.00 0.00 0.00 0.00 0.0 100.0 
1 112" 0.00 0.00 0.00 0.00 0.0 100.0 S?-- - 
314' 0.00 0.00 0.00 0.00 0.0 100.0- 1 0 c9 7fl , yz " 
318" 0 .oo 9.30 9.30 9.30 0.9 99.1 
#4 0.00 130.29 130.29 139.59 13.7 86.3 #lo 0.00 155.80 155.80 295.39 29.0 71.0 - 6 6 %  

#20 3.58 49.02 45.44 45.44 43.5 56.5 

#60 3.77 26.49 22.72 107.24 63.1 36.9 
#loo 3.75 23.45 19.70 126.94 69.4 30.6 - - - - z~70  
#ZOO 3.61 19.41 15.80 142.74 74.4 25.6 - 20.5'7~7 

#40 3.67 42.75 39.08 84.52 55.9 44.1 -- 3 0 .  z% 

Data entered by: EFMOPLFC Date: 1111 112004 

FileName: SR ADVANCED TERRA TESTING, INC. 
. Data checked by: c. P Date: /!//c/lW 
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COMPACTION TEST 
ASTM D 698 B 

CLIENT: Kaiser Hill - RFETS 

BORING NO. PLF Cushion Soil DATE SAMPLED 
DEPTH DATE TESTED 
SAMPLE NO. 05F8013-001.001 LOCATION 
SOIL DESCR. RIN #05F8013 

Moisture Determination 

Wt of Moisture added (ml) 

Wt. of soil & dish (9) 
Dry wt. soil & dish (9) 
Net loss of moisture (9) 
Wt. of dish (9) 
Net wt. of dry soil (9) 
Moisture Content (%) 
Corrected Moisture Content 

Density determination 
I , 0 Wt of soil & mold (Ib) 

Wt. of mold (Ib) 

1 
160.00 

494.07 
455.92 

38.15 
8.07 

447.85 
8.52 

14.55 
10.31 

Net wt. of wet soil (Ib) 4.24 
Net wt of dry soil (Ib) 3.91 
Dry Density, (pcf) 1 17.22 
Corrected Dry Density (pcf) 

Volume Factor 30 

2 
200.00 

492.69 
446.31 
46.38 

8.40 
437.91 

10.59 

14.79 
10.31 
4.48 
4.05 

121.53 

30 

3 
240.00 

509.47 
456.03 

53.44 
8.25 

447.78 
11.93 

14.90 
10.31 
4.59 
4.10 

123.02 

30 

JOB NO. 2195-87 

I 0/28/04 DM 
11/12/04 DPM 
Present Landfill 

4 
280.00 

491.67 
432.87 

58.80 
9.15 

423.72 
13.88 

14.82 
10.31 
4.51 
3.96 

11 8.81 

30 

Data entered by: RS 1 1/16/2004 
Data checked by: /+L 
FileName: EFPR1301 ADVANCED TERRA TESTING, INC 

~~~~~ lf(lblof 



145 

Proctor Compaction Test 
PLF Cushion Soil. ,05F8013-001.001 

140 

- Best  Fit Curve o Actual Data - Zero Air VoidsCuNe @ SG = 2.6 

135 

130 
Q 
W 

h 
v) c a. 

c. .- 

L3 

120 

115 

110 

\ 
\ 
\ 
\ 

Zero Air Voids Curve 
@ SG reported below - 

I 
I 1 

OPTIMUM MOISTURE CONTENT = 12.0 MAXIMUM DRY DENSITY = 123.0 
ASTM D 698 B. Rock correction applied? N 

I I 
ADVANCED TERRA TESTING, INC. 



1 0-INCH CUSHION SOIL TESTS 



COMPACTION TEST 
ASTM D 698 B 

Tetra Tech - RMC JOB NO. 2617-09 

DATE SAMPLED 
L i H  DATE TESTED 5/16/05 RS 
SAMPLE NO. 10" Cushion Layer LOCATION Present Landfill 
SOIL DESCR. 

Moisture Determination 

Wt of Moisture added (ml) 

Wt. of soil 8 dish (9) 
Dry wt. soil B dish (9) 
Net loss of moisture (9) 
Wt. of dish (9) 
Net wi. of dry soil (9) 
Moisture Content (YO) 
Corrected Moisture Content 

Density determination 

Wt of soil.& mold (Ib) 
Wt. of mold (Ib) 
Net wt. of wet soil (Ib) 
*of dry soil (Ib) 

.nsity, (PC9 
l e d  Dry Density (pc9 

Volume Factor 

1 
280.00 

334.91 
289.13 
45.78 
8.05 

281.08 
16.29 
15.12 

14.67 
10.31 
4.36 
3.79 

1 13.62 
116.20 

30 

2 3 
240.00 200.00 

31 9.24 342.40 
279.88 305.39 
39.36 37.01 
8.09 . 8.25 

271.79 297.14 
14.48 12.46 
13.44 11 -56 

14.74 14.85 
10.31 10.31 
4.43 4.54 
3.91 4.07 

117.15 ' 122.08 
119.62 124.38 

30 30 

4 5 6 
160.00 120.00 80.00 

285.81 351.53 332.22 
257.41 321.48 311.11 
28.40 30.05 21.11 

8.00 8.23 8.21 
249.41 313.25 302.90 

11.39 9.59 6.97 
10.57 8.91 6.47 

14.90 14.88 14.68 
10.31 10.31 10.31 
4.59 4.57 4.37 
4.15 4.20 4.10 

124.53 125.89 123.13 
126.74 128.04 125.39 

30 30 30 

lata entered by: RS 05ll7l2005 
)ala checked by: Itp- 
3eName: TTPRl OCL ADVANCED TERRA TESTING, INC. 
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- 

Proctor Compaction Test 
, , lo" Cushion Layer 

140 

o Air Voids Cuw 
SG reported bel( 

135 

130 

> 
Y .- 

125 
Q) 
n 

120 

115 

110 

105 
0 

/ 

Q" 

i 

i 

I 
5 
I 

10 

I 
15 

I 

20 25 
Moisture Content (%) 

0 Actual Data - Best Fit Curve 1 
I Zero Air VOidSCUrve @ SG = 2.63 

I 1 
OPTIMUM MOISTURE CONTENT = 8.6 MAXIMUM DRY DENSIN = 128.1 

ASTM D 698 6. Rock correction applied? Y 

I I 
ADVANCED TERRA TESTING. INC. 



ATTERBERG LIMITS TEST 
ASTM D 4318 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 
LOCATION 

Tetra Tech-RMC 

10" Cusion 

Present Landfill 

' JOB NO. 2617-09 

DATE SAMPLED 
DATE TESTED 05-1 1-05 SKL 

Plastic Limit 
Determination 

Wt Dish & Wet Soil 
Wt Dish & Dry Soil 
Wt of Moisture 
Wt of Dish 
Wt of Dry Soil 
Moisture Content 

Liquid Limit 
Determination 

Number of Blows 

Wt of Moisturi 
Wt of Dish 
Wt of Dry Soil 
Moisture Content 

Liquid Limit 
Plastic Limit 
Plasticity Index 

1 2 

6.72 6.56 
6.06 5.90 
0.66 0.66 
0.75 0.75 
5.31 5.15 

12.43 12.82 

Device Number 0966 

36.3 
12.9 
23.4 

Atterberg Classification CL 

1 2 

16 19 

12.45 12.26 
9.26 9.14 
3.19 3.12 
0.81 0.81 
8.45 8.33 

37.75 37.45 

3 

6.72 
6.02 
0.70 
0.81 
5.21 

13.44 

3 

23 

11.09 
8.33 
2.76 
0.81 
7.52 

36.70 

4 5 

27 29 

12.67 1 1.74 
9.52 8.87 
3.1 5 2.87 
0.80 0.82 
8.72 8.05 

36.1 2 35.65 

Data entry by: 
Checked by: m,. 
FileName: 

SR Date: O W 1  2/2005 
Date: % / , a / H  

TTGOlOCU ADVANCED TERRA TESTING. INC. 



I 

I Atterberg Limits, Flow Curve 
, , lo'  Cusion 

39 

38 

37 

36 

35 
25 Number of Blows 

I PLASTICITY CHART 
, ,IO" Cusion 

80 

60 

X 
a, 
U c - 
.- 2 40 
0 '3 
In m 
ii 

20 

0 
0 20 40 60 80 

Liquid Limit 
100 120 



MECHANICAL ANALYSIS - SIEVE TEST DATA 
ASTM D 422 

CLIENT Tetra Tech-RMC 

BORING NO. 
DEPTH 
SAMPLE NO. IO" Cushion 
SOIL DESCR. 
LOCATION Present Landfill 

MOISTURE DATA 

HYGROSCOPIC Yes 

NATURAL No 

Wt. Wet Soil & Pan (9) 
Wt. Drysoil & Pan (9) 
Wt. Lost Moisture (9) 
Wt. of Pan Only (9) 
Wt. of Dry Soil (9) 
Moisture Content % 

Wt. Hydrom. Sample Wet (9) 
Wt. Hydrom. Sample Dry (9) 

Sieve Pan Indiv. 
Number Weight Wt. + Pan 
(Size) (9) (9) 

3" 0.00 0.00 
1 112" 0.00 0.00 
314 " 0.00 0.00 
318" . 0.00 25.60 
##4 0.00 173.46 
#10 0.00 169.43 

#20 2.28 15.26 
WO 2.31 14.63 
#60 . 2.34 10.54 
#loo 2.36 8.31 
#ZOO 2.36 7.81 

68.54 
67.59 
0.95 
3.64 

63.95 
1.5 

64.50 
63.56 

Indiv. 
Wt. 

Retain. 

0.00 
0.00 
0.00 

25.60 
173.46 
169.43 

12.98 
12.32 
8.20 
5.95 
5.45 

Data entered bv: SR Date: 

Cum. 
Wt. 

Retain. 

0.00 
0.00 

. 0.00 
25.60 

199.06 
368.49 

JOB NO. 2617-09 

SAMPLED 

WASH SIEVE Yes 
DRY SIEVE No 

DATE TESTED 05-1 1-05 RS 

WASH SIEVE ANALYSIS 

Wt. Total Sample 

Weight of + #IO 
Before Washing (9) 
Weight of + #10 
After Washing (9) 
Weight of - #IO 

Weight of - #IO 

Wt. Total Sample 

Wet (9) 

Wet (9) 

Dry (9) 

Dry (9) 

Calc. Wt. "W" (9) 
Calc. Mass + #10 

Cum. 
O/O 

Retain. 

0.0 
0.0 
0.0 
2.3 

17.7 
32.7 

YO 

Finer 
By Wt. 

100.0 
100.0 
100.0 
97.7 
82.3 
67.3 

12.98 46.4 53.6 
25.30 59.5 40.5 
33.50 . 68.2 ' 31.8 
39.45 74.5 25.5 
44.90 80.2 19.8 

0511 312005 

1138.81 

382.39 

368.49 

756.42 

759.04 

1 127.53 

94.41 
30.86 

Data checked by: S& 
FileName: TTHOlOCU ADVANCED TERRA TESTING. INC. 

Date: %/I./..- 



HYDROMETER ANALYSIS - SEDIMENTATION DATA 
ASTM D 422 

CLIENT Tetra Tech-RMC 

BORING NO. 
DEPTH 
SAMPLE NO. 10" Cushion 
SOIL DESCR. 
LOCATION Present Landfill 

Hydrometer # ASTM 152 H 
Sp. Gr. of Soil 2.65 

Deflocculant Sodium Hexametaphosphate 
Defloc. Corr'n 5.0 

Value of "alpha" 1 .oo 

Meniscus Corr'n -0.5 

T 
Elapsed Hydrometer Reading 

Time Original Corrected 
(min) "R" 1 OORaNV 

0.0 
0.5 
1 .o 
2 -0 
5.0 

15.0 
30.0 
60.0 

120.0 
250.0 

1440 .O 

-- 
22.50 
20.25 
19.00 
18.25 
18.00 
17.50 
17.25 
16.00 
15.00 

-_ 
17.00 
14.75 
13.50 
12.75 
12.50 
12.00 
1 1.75 
10.50 
9.50 

- 
18.0 
15.6 
14.3 
13.5 
13.2 
12.7 
12.4 
11.1 
10.1 

JOB NO. 2617-09 

SAMPLED 

WASH SIEVE Yes 
DRY SIEVE No 

DATE TESTED 05-1 1-05 RS 

Temp., Deg. C 22.8 
Temp. Coef. K 0.01320 
Wt. Dry Sample 'W" 94.414 
% of Total Sample 100.0 

Yo Effective Grain 
Total Depth Diameter 

Sample L (mm) 

-- -- 
18.0 12.60 
15.6 12.97 
14.3 13.17 
13.5 13.30 
13.2 13.34 
12.7 13.42 
12.4 13.46 
11.1 13.67 
10.1 13.83 

- 
0.0469 
0.0336 
0.0214 
0.0124 
0.0088 
0.0062 
0.0044 
0.0031 
0.0013 

Grain Diameter = K'(SQRT(L/T)) 

Data entered by: SR Date: 05/13/2005 
Data checked by: Date: -5-/l?j&fT 
FileName: TTHOlOCU ADVANCED TERRA TESTING, INC. 
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DRAINAGE ROCK 
GRAIN SIZE ANALYSIS 



MECHANICAL ANALYSIS - SIEVE TEST DATA 
ASTM D-422 

CLIENT Tetra Tech-RMC JOB NO. 2617-09 

BORING NO. 
DEPTH 
SAMPLE NO. 314" Drainage Rock 
SOIL DESCR. 
LOCATION Present Landfill 

Sieve 
Number 
(Size) 

3" 
1 112" 
314" 
318" 
#4 
#IO 
#20 
##40 
#60 
#loo 
#ZOO 

SAMPLED 

WASH SlEVE Yes 
DRY SIEVE No 

DATE TESTED 05-12-05 AG 

WASH SIEVE ANALYSIS 

Wt. Wet Soil 8 Pan 
Before Washing (9) 
Wt. Dry Soil 8 Pan 
Before Washing (9) 
Weight of Pan (9) 
Wt. of Dry Soil 
Before Washing 
Wt. Dry Soil & Pan 
After Washing (9) 
Wt. of Dry Soil 
After Washing (9) 
4200 Wash. Out % 

Pan Indiv. Indiv. Cum: Cum. % 
Weight Wt. + Pan Wt. Wt. % Finer 
(8 

0.00 
0.00 
3.71 

15.40 
8.23 
3.71 
2.35 
2.28 
2.34 
2.35 
2.36 

(9) 

0.00 
0.00 

I 18.85 
. 1082.61 

328.98 
46.31 

9.84 
6.13 
4.91 
4.82 
5.61 

Retain. 

0.00 
0.00 

115.14 
1067.2 1 
320.75 

42.60 
7.49 
3.85 
2.57 
2.47 
3.25 

Retain. 

0.00 
0.00 

115.14 
1182.35 
1503.10 
1545.70 
1553.19 
1557.04 
1559.61 
1562.08 
1565.33 

Retain. 

0.0 
0.0 
7.3 

75.1 
95.5 
98.2 
98.6 
98.9 
99.0 
99.2 
99.4 

By Wt. 

100.0 
100.0 
92.7 
24.9 

4.5 
1.8 
1.4 
1.1 
1 .o 
0.8 
0.6 

1590.8 

1589.9 
15.1 

1574.7 

. 1580.5 

1565.3 
0.6 

Data entered by: SR Date: 0511 312005 
Data checked by: -S@, 
FileName: TTM034DR ADVANCED TERRA TESTING, INC 

Date: Gfi</< 
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COARSE FINE 
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SAND SILT OR CLAY 

CR MEDIUM FINE USCS 

US Standard Sieve Size 
3’ 1.5’ 314’ 31s’ #4 1110 1120 1140 660 #to0 #ZOO 
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